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REPORT  OF  THE  CHIEF  OF  ORDNANCE. 


Wab  Dbfabtmbot:',  Ordnance  Office, 

Washingtanj  September  1,  1888. 
Sm:  I  hare  the  honor  to.sabmit  the  following  report  of  the  principal 
operations  of  the  Ordnance  Department  daring  the  fiscal  year  ended 
June  30y  1888,  with  each  remarka  and  recommendations  as  the  interests 
of  this  branch  of  the  military  service  seem  to  require. 

The  fiscal  resonrces  and  expenditures  of  the  department  during  the 
year  were  as  follows^  viz : 

Amoont  in  the  Treasury  to  the  credit  of  the  appropriations  on  Jnne 
30,1887 1833,9^9.33 

Amoant  in  the  Treasnry  not  reported  to  the  credit  of  the  appropriations 
on  Jnne  30,  1887 4,761.50 

Amount  in  Government  depositories  to  the  credit  of  disbursing  officers 
and  others  on  June  30,  1887 209,356.34 

Amount  of  appropriations  for  the  seryioe  of  the  fiscal  year  ended  Jnne 
30,1888 1.541,0^7.75 

Amounts  refunded  to  ordnance  appropriations  in  settling  accounts  dur- 
ing the  fiscal  year  ended  June  30,  1888 278.03 

Gross  amount  received  during  the  fiscal  year  ended  Jnne  30, 1888,  from 
sales  to  officers;  from  rents ;  from  coUections  from  troops  on  account 
of  losses  of,  or  damage  to,  ordnance  stores;  from  Chicago,  Rock 
Island  and  Pacific  Railroad  Company ;  from  powder  and  projectiles 
(proceeds  of  sales) ;  from  sales  of  condemned  stores ;  from  testing 
machine,  and  from  all  other  sources  not  before  mentioned 50, 706. 55 

Total.. 2,040,169.50 


Amount  of  expenditures  during  the  fiscal  year  ended  Jnne  30, 1888,  in- 
cluding expenses  attending  sales  of  condemned  stores,  exchange  of 
powder,  etc 1,507,382.37 

Amount  deposited  in  Treasury  during  the  fiscal  year  ended  June  30, 
1888,  as  proceeds  of  sales  of  Government  property 21 ,  141. 38 

Amount  turned  into  the  " surplus  fund  "  on  June  30,  1888 5, 290. 47 

Amount  in  Government  depositories  to  the  credit  of  disbursing  officers 
and  others  on  June  30, 1888 157,850.69 

Amount  transferred  from  ordnance  appropriations  in  settling  accounts 
daring  the  fiscal  year  ended  Jnne  30, 1'^ 5,709.34 

Amount  in  the  Treasary  not  reported  to  the  credit  of  appropriations 
on  June  30,  1888 1,020.48 

Amoant  in  the  Treasary  to  the  credit  of  appropriations  on  June  30, 

1888 341,774.57 

Total t 2,040,169.50 
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STATIONS  AND  DUTIES. 

The  stations  and  duties  of  the  officers  of  the  Ordnance  Department 
are  as  follows :  Five  at  the  Ordnance  Office ;  thirty-five  at  the  arsenals, 
armory,  and  powder  depots ;  nine  on  the  Ordnance  Board  and  at  the 
foundries ;  six  at  the  several  military  headquarters  and  ordnance  depots ; 
two  at  the  Military  Academy ;  one  under  the  orders  of  the  Secretary  of 
the  Interior ;  one  in  the  Life-Saving  Service,  under  the  Secretary  of  the 
Treasury. 

The  Ordnance  Department  provides  the  armament  for  our  seacoast 
defenses,  and  arms  and  other  ordnance  stores  for  the  Army,  the  militia, 
the  Marine  Oorps,  all  other  Executive  Departments  to  protect  public 
money  and  property,  and  the  colleges  authorized  by  law  to  receive 
them  for  instruction. 

SMALL- ARMS. 

During  the  fiscal  year  ended  June  30, 1888, 41,130  rifles  and  carbines 
have  been  manufactured  at  the  National  Armory.  Repairing  arms, 
providing  spare  parts,  making  swords,  sabers,  and  miscellaneous  arti- 
cles must  be  mentioned  among  its  operations. 

During  the  past  year  the  investigations  have  been  completed  relative 
to  the  determination  of  the  charge  and  projectile,  rifling,  chamber,  etc., 
for  an  arm  of  smaller  caliber  than  the  present  service  piece.  It  is  the 
intention  to  use  compressed  and  perforated  cartridges,  but  as  yet  the 
powder  makers  have  not  succeeded  in  producing  a  satisfactory  powder, 
the  desired  velocity  being  accompanied  by  too  great  a  pressure.  This 
matter  of  a  suitable  powder  is  still  under  study  and  trial.  The  results 
obtained  in  France  with  the  Lebel  rifle  seem  to  point  to  a  radical  inno- 
vation in  the  manufacture  of  powder  for  small-arms. 

OOLUHBIA  ARSENAL. 

During  the  present  session  of  Congress  a  law  was  passed  (approved 
May  1, 1888)  authorizing  '^  the  construction  of  an  arsenal  for  the  repair, 
storage,  and  distribution  of  ordnance  and  ordnance  stores  for  the  use 
of  the  Oovemmentof  the  United  States,  at  Columbia,  Tenn.,"  and  ap- 
propriating $200,000  for  its  establishment.  The  law  provides  that  with- 
out cost  to  the  United  States  not  less  than  50  acres  of  suitable  land  is 
to  be  conveyed  in  fee  to  the  United  States,  and  that  exclusive  jurisdic- 
tion over  said  land  by  the  United  States  Oovernment  is  ceded  by  the 
State  of  Tennessee.  A  tract  of  land  covering  about  70  acres  immedi- 
ately outside  the  city  limits  has  been  thoroughly  examined  and  accepted 
and  the  title  to  the  same  is  now  being  investigated  by  the  Department 
of  Justice.  As  soon  as  these  provisions  of  law  have  been  complied 
with,  steps  will  at  once  be  taken  to  construct  the  arsenal. 

PBOCUBING  SUPPLIES. 

All  ordnance  supplies  are  to  be  procured  afber  due  advertisement 
and  competitive  bidding,  under  section  3709,  Bevised  Statutes.    But 
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there  are  cases  constantly  occnrring  at  onr  manafactoring  establish- 
ments where  small  supplies  are  required,  and  under  the  present  system 
of  advertising  for  proposals  exi>erience  has  shown  that  such  purchases 
entail  loss  upoi?  the  Government  by  reason  of  the  higher  prices^  asked 
when  sealed  proposals  are  required  as  well  as  the  general  disiuclination  of 
dealers  and  manufacturers  to  go  through  the  formality  of  competitive 
bidding  for  small  purchases,  to  say  nothing  of  the  additional  loss  by 
the  oonsequen£  delay  in  this  mode  of  purchase.  I  refer  now  to  the 
minor  supplies,  the  necessity  for  which  can  not  be  economically  antici- 
pated. 

To  meet  such  cases,  and  in  the  interest  of  a  true  public  economy,  I 
would  recommend  that  section  3709,  Bevised  Statutes,  be  amended  by 
inserting  after  the  word  <' services  "  on  the  first  line  the  words  *Mn  ex- 
cess of  two  hundred  dollars,"  so  that  the  section  shall  then  read : 

8xc.  3709.  All  purchases  and  contracts  for  sapplies  or  services  in  exoesi  of  ttoo  hun- 
dred dollarSf  in  any  of  the  Departments  of  the  Goyemment,  except  for  personal  serv- 
ices, shaU  be  made  by  advertising  a  sufficient  time  previously  for  proposals  respecting 
the  same,  when  the  pabUc  exigencies  do  not  require  the  immediate  delivery  of  the 
articles  or  performance  of  the  service.  When  immediate  delivery  or  performance  is 
reqaired  by  the  pubUo  exigency,  the  articles  or  service  required  may  be  procured  by 
open  purchase  or  contract,  at  the  places  and  in  the  manner  in  which  such  articles  are 
usuaUy  bought  and  sold,  or  such  services  engaged  between  individuals. 

The  Interior  Department  makes  purchases  in  open  market  to  the 
amount  of  $600,  under  existing  law. 

ARMAMENT  OF  FOBTIFIOATIONS. 

No  regular  appropriation  has  been  available  for  this  purpose  during 
the  past  fiscal  year.  The  Department  has  been  enabled,  however,  by 
means  of  the  small  permanent  appropriation  accruing  from  the  proceeds 
of  sales  of  unserviceable  and  obsolete  material,  to  proceed  with  the 
manufacture  of  one  8-inch  B.  L.  gun,  composed  entirely  of  American 
steel ;  of  one  10-inch  B.  L.  gun,  of  which  the  tube,  jacket,  and  trun« 
nion-hoop  were  obtained  in  England,  and  twenty-five  3.2-inch  steel 
field  guns.  These  guns  are  all  under  manufacture  at  the  Watervliet 
Arsenal,  West  Troy,  N.  T.,  and  should  be  completed  during  the  com- 
ing winter.  The  gun  plant  at  this  arsenal  was  established  last  year  in 
pursuance  of  the  recommendations  of  a  board  of  ordnance  officers  con- 
vened by  the  Secretary  of  War  for  the  purpose  of  selecting  a  suitable 
site  for  a  gun  factory,  with  a  view  to  concentrating  there  the  available 
gun  machinery  on  hand  in  the  Department  One  of  the  large  timber 
store-houses  at  this  arsenal — a  two-story  brick  building,  392  feet  by  50 
feet,  and  which  cost  $19,860 — was  deemed  suitable  for  the  purpose  of 
a  gun-shop.  This  building  is  located  close  to  the  site  selected  by  the 
Gun  Foundry  Board.  The  timber  was  removed,  a  shrinking-pit  exca- 
vated in  the  rock,  and  suitable  foundations  for  the  machines  and 
floors  and  a  railway  track  laid,  all  at  an  expense  of  about  $20,000. 
The  macbines  and  tools  taken  from  other  arsenals,  notably  from  the 
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WatertowQ  Arsenal,  and  a  large  gan-lathe  from  the  Soatb  Boston 
foundry,  were  aet  ap  iu  this  biiildiug.  The  valae  of  the  machinery 
is  estimated  at  abont  $50,000,  though  much  of  it  is  adapted  only  to  the 
manufacture  of  smaller  calibers,  as  field-guns,  and  most  of  it  is  more 
or  less  worn.  The  present  capacity  of  the  establishment  is  about  50 
field-guns,  and  one  8-inch  and  one  10- inch  gun  per  annum.  Work 
was  actively  begun  in  this  shop  last  November,  the  installation  of 
the  plant  having  been  pushed  to  completion  with  unflagging  energy 
and  zeal  by  the  commanding  officer,  Colonel  Whittemore,  and  the  ord« 
nance  officers  oh  duty  as  his  assistants.  Estimates  have  been  submitted 
to  complete  this  plant  so  as  to  make  type  guns  of  12-inob  caliber,  and 
to  increase  the  present  facilities  for  handling  the  work  and  for  moving 
and  shipping  guns.  In  the  event  of  Congress  making  an  appropriation 
for  a  gun  factory  at  this  i>oint,  the  present  shop,  with  the  smaller  tools, 
would  be  devoted  to  the  manufiActure  of  field  and  siege  guns. 

TESTS  of  OBDNANOS. 

The  firing  of  the  6-inch  B.  L,  gun  has  been  continued  during  the 
past  year  as  rapidly  as  it  was  possible  to  procure  suitable  powders 
and  as  other  important  work  would  permit.  Much  delay  has  occur- 
red from  the  failure  of  the  powder  makers  to  reproduce  or  duplicate 
powders  which  had  been  accepted  as  satisfactory.  The  gun  has  been 
fired  203  rounds,  and  is  in  a  sound  and  serviceable  condition.  This 
firing  has  produced  light  but  d  stinctly  visible  erosion  marks  on  the 
front  slope  x)f  the  powder  chamber,  the  shot  chamber,  and  the  bottom 
of  the  rifled  bore.  The  firing  will  be  continued  until  the  endurance  is 
thoroughly  tested.  Experience  indicates  that  the  erosion  increases 
rapidly  as  the  pressures  increase,  and  the  pressures  during  the  test  of 
this  8-inch  gun  have  averaged  over  16  tons,  and  reached  as  high  as  22  « 
tons  per  square  inch  of  powder  chamber.  The  gun  is  in  the  hands  of 
the  Board  for  Testing  Rifled  Cannon  and  Projectiles,  and  its  report  will 
be  rendered  during  the  coming  year. 

!rHB  12-INCH  B.  L.  RIFLED  MOBTAB,  OAST-IBON,  HOOPED  WITH  STEEL. 

This  piece  has  been  subjected  to  preliminary  firings  by  the  Ordnance 
Board,  with  the  object  of  determining  suitable  kinds  and  weights  of 
charge,  in  order  to  cover  all  ranges  firom  1  to  6  miles,  without  exceeding 
the  prescribed  limit  of  pressure  and  to  ascertain  the  best  form  of  band- 
ing for  the  projectiles.  These  firings  are  not  yet  completed,  and  the  re- 
sults thus  far  obtained  can  hardly  be  accepted  as  fully  representative  of 
the  best  that  is  to  be  expected  from  this  piece.  In  all  about  193  rounds 
have  been  fired,  of  which  78  rounds  were  with  charges  of  from  50  to  80 
pounds,  with  an  average  pressure  of  about  28,000  pounds,  but  reaching 
as  high  as  33,000  pounds  per  square  inch.  The  maximum  charge  is  not 
less  than  80  pounds  brown  prismatic  powder ;  density  of  loading,  1.113 ; 
weight  of  shell,  630  pounds ;  maximum  velocity,  1,162  feet ;  energy, 
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5,796  footrtons.  The  range  attained  with  this,  charge  and  weight  of 
shell  under  an  angle  of  45^  was  10,480  yards,  or  5.05  miles.  It  is  the 
intention  to  sabject  the  mortar  to  a  lire  of  endurance  of  not  less  than 
400  rounds,  of  which  200  shall  be  with  the  maximum  charge,  or  in  which 
the  pressure  shall  be  a  maximum*  It  is  also  the  intention  to  use  a 
stronger  powder  for  the  maximum  charge,  so  as  to  give  a  pressure  of 
about  30,000  pounds,  with  the  attainment  of  a  velocity  of  about  1,175 
feet  The  present  mounting  of  the  mortar,  as  regards  both  carriage  and 
platform,  is  so  unsatisfactory  that  the  firings  for  accuracy  at  long  range 
will  have  to  be  postponed  until  at  least  a  new  platform  can  be  laid.  No 
firings  for  rapidity  have  as  yet  been  made,  and  at  this  date  it  may  be 
said  that  the  accuracy  of  fire,  endurance,  and  power  are  not  definitely 
determined  except  as  to  the  minimum  limit. 

6-INCH  B.  L.  SIEGE  RIPLE. 

Preliminary  firings  have  been  made  with  this  piece  to  determine  the 
kind  and  charge  of  powder.  The  following  ballistic  results  have  been 
obtained : 


Ponder. 


Kind. 


Dn  Pont*!  ipbero  hexagonil,  dfloaity  i 
L728 i  J 

Dn  PonVt  btoek  piismatio,  density  C 
1.800 \ 


Weight 


Poundt. 
10 
12 

12.6 
14 
15 


Denaity 

of 
loading. 


0.721 
0.806 
0.901 
1.000 
1.081 


Weifliii 
prqleotUe. 


Pounds. 
48 
48 
48 
46 
45 


Mnisle 
yelodty. 


1,628 
1,808 
1.820 
1,880 
1,960 


Preasnra 
per  aqnare 

inch  of 
powder 
chamber. 


Poundi. 
25,000 
82,060 
34,961 
86,000 
'88,400 


ICnaale. 
energy. 


FLtotu. 
701 


007 
1.070 
1«108 


The  black  prismatic  powder  has  not  given  very  uniform  results,  as 
appears  from  comparing  the  firings  made  on  different  days.  The  weight 
of  the  5-inch  siege-gun  is  3,660  pounds;  length  of  bore,  27  calibers. 
The  firings  were  made  on  the  new  steel  overbank  carriage,  47'rounds 
having  been  fired  to  June  30. 

THE  7-INOH  B.  L.  BIFLED  HOWITZEB,  STEEL. 

The  only  firings  with  this  piece  have  also  been  preliminary  for  the 
purpose  of  working  up  a  suitable  powder.  The  results  obtained  are  as 
follows : 


Powder. 

• 

Denaity 

of 
loading. 

Weight 
of  shell. 

initial 
velocity. 

Preaanre 
per  square 
inch    of 
powder 
ohamber. 

Mocsie 

Kind. 

Weight 

energy. 

L,  X.  B.,  density  1 706.    Or.  270 

I.K.K..denaityl.725.    6r.  200 1 

Pounds. 
6 
7 
8 

&5 
0 

9.25 
9 

9.5 
9.75 

0.530 
0.618 
0.706 
0.750 
0.794 
0.817 
0.794 
0.639 
0.861 

Pounds. 
105 
105 
105 
105 
106 
105 
105 
105 
105 

Feet 

840 

922 

994 

1.038 

1,074 

1.093 

1,027 

1,070 

1,085 

Pounds. 
16,000 
19,276 
28,000 
25^800 
26.775 
28.400 
28,900 
26,800 
28.200 

PL  tons, 
514 
610 
710 
784 
840 
870 
768 
838 
867 
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This  piece  weighs  3,750  ponods ;  length  of  bore,  12.4  calibers.  No 
special  carriage  has  as  yet  been  provided. 

12INCH    B.  L.  RIFLES,    OAST-IRON,    TX7BBD|   AND   OAST-IRON   HOOPED 

AND  TX7BBD. 

The  mannfactore  of  these  two  gans,  after  being  snspended  for  nearly 
two  years,  owing  to  the  failure  of  the  contractors  to  complete  tlieui 
within  the  life-time  of  the  appropriation,  was  resumed  this  spring,  Con- 
gress having  reappropriated  the  money  to  pay  for  them,  and  having 
also  extended  the  <x>ntracts.  The  12-inch  B.  L.  rifle,  cast-iron,  hooped, 
and  tubed,  has  been  completed  and  sent  to  the  Proving  Oround ;  the 
other  gun,  the  12-inch  B.  L.  rifle,  cast-iron,  tubed,  will  probably  be 
completed  by  next  December. 

I  have  the  honor  to  submit  the  following  papers,  heretofore  referred 
to: 

Appendix  1. — Statement  of  principal  articles  procured  by  fabrication 
during  the  year  ended  June  30, 1888. 

Appendix  2. — Statement  of  principal  articles  procured  by  purchase 
during  the  year  ended  June  30, 1888. 

Appendix  3. — Statement  of  ordnance,  ordnance  stores,  etc.,  issued  to 
the  military  establishment,  including  the  national  homes  for  soldiers  of 
the  Volunteer  and  Begular  Army,  and  exclusive  of  the  militia,  during 
the  year  ended  June  30, 1888. 

Appendix  4. — Statement  of  ordnance,  ordnance  stores,  etc,  distrib- 
uted to  the  militia  from  July  1, 1887,  to  June  30, 1888,  under  section 
1667,  Revised  Statutes. 

Appendix  5. — Statement  of  ordnance,  ordnance  stores,  etc.,  distrib- 
uted to  colleges  from  July  1, 1887,  to  Jtine  30, 1888,  under  section  1225, 
Bevised  Statutes. 

Appendix  6. — Statement  of  arms  and  ammunition  issued  to  the  Exec- 
utive Departments  during  the  year  ended  June  30, 1888,  under  the  pro- 
visions of  the  act  of  March  3, 1879. 

Appendix  7. — ^Report  of  action  taken  during  the  year  ended  June  30, 
1888,  under  the  provisions  of  the  act  approved  March  3, 1881. 

Appendix  8. — Showing  the  stations  and  duties  of  the  oflScers  of  the 
Ordnance  Department. 

Appendix  9. — Annual  Report  of  the  Inspector  of  Ordnance  at  Mid- 
vale  Steel  Works. 

Appendix  10. — Report  on  the  Maxim  gun — 2  plates. 

Appendix  11. — Ranges,  etc.,  of  15-iuch  gun — 2  plates. 

Appendix  12. — Inspecting  glass  for  small-arms — 1  plate. 

I  have  the  honor  to  be,  very  respectfdlly,  your  obedient  servant, 

S.  V.  BenAt, 
Brigadier- General  J  Chief  of  Ordnance. 

The  Secretary  of  War. 


Appendix  1. 


STATEMENT  OF  PRINCIPAL  ARTICLES  PROCURED  BY  FABRICATION  AT 
THE  ARSENALS  DURING  THE  FISCAL  YEAR  ENDED  JUNE  30,  1888. 

Glass  I. 
1    7-inch  breech- loading  steel  siege  howitzer. 

Glass  IL 

25    carriages  for  3.2-inch  guns. 

1  carriage  for  6-inch  siege  gun. 

Glass  UL 

13    breech-sights  for  3.2-inch  gnn. 

2  brakes,  inelastiCy  for  field  carriages. 

2    covers,  breech  and  muzzle,  for  Hotcbkiss  moantain  gun, 

6  fuse  blocks. 

2    fuse  wrenches. 

2  gunners'  haversacks. 

3  gun-covers  for  Gatling  gun. 

25  gunners'  reamers. 

13    sets  artillery  harness  for  2  wheel-horses. 

26  sets  artillery  harness  for  2  lead-horses. 
46    harness  sacks. 

16  harness  hooks,  double. 

100  lanyards. 

34  muzzle  oi  front  sights  for  3.2-inch  gun. 

4  quoins. 

100  securing  stakes. 

12  scrapers  for  shells. 

2  sponges  and  rammers  for  10-pounder  Parrott  guns. 

9  sponges  and  rammers  for  24* pounder  Coehorn  mortar. 

44  sponges  and  rammers  for  3  inch  rifled  guu. 

5  sponges  and  staves  for  13  inch  mortar.'^ 
no  thumb-stalls. 

1  tompion  for  3-inch  rifle. 
12  tompions  for  16  inch  guns. 

2  tompions  for  6-pounder  gun. 

7  vent  covers. 

27  vent  pieces. 
4    wiper  stakes. 

1    vent  bushing,  steel,  for  3.2-inch  gun. 
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4  pairs  gaoDers'  sleeves. 

4  maals. 

12  pointing  stakes. 

63  feed  gaides  for  Oatling  gans. 

21  hoppers  for  Oatling  gans. 

Ill  feed  cases  for  Gatling  guns. 

1  firont  sight,  bronze,  for  3.2  inch  gun. 

1  rear  sight,  bronze,  for  3.2  inch  gun. 

100  paulinsy  12  by  15  feet. 

60  paolins,  11  by  11  feet. 

Class  IV. 

164    6-inch  shell  for  breech-loading  steel  rifle. 
160    7-inch  shell  for  breech-loading  st<3el  howitzer. 

Class  V. 
26    6-poander  canister,  filled. 

Class  VI. 

6y000    Springfield  carbines,  caliber  .45. 

1    Springfield  carbine,  24-incb  barrel,  caliber  .45. 
36,025    Springfield  rifles,  model  1884,  caliber  .45. 
1,000    Springfield  cadet  rifles,  caliber  .45. 
3    Springfield  rifles,  rod  bayonet. 
100    Springfield  rifles,  model  1884,  caliber  .45,  with  positive 
cams. 
1    Springfield    rifle,  model   1884,  caliber  .45,  not  rifled  or 

chambered. 
3    swords,  general  officer's. 

Class  VII. 

ARTILLERY  AOOOUTERMENTS. 

136    knapsacks  for  light  batteries. 

CAVALRY  EQUIPMENTS. 

4,963  cartridge  belts  fltted  for  cavalry. 

3,000  carbine  slings. 

3, 000  carbine-sling  swivels. 

2, 000  pistol  holsters. 

2, 000  saber  belts. 

3,000  saber-belt  plates. 

8  carbine  slings,  ^'  Eelton's  "  device. 

24  metal-bonnd  packs,  ^'  Kelton's." 

24  paper-boand  packs,  ^<  Kelton's." 

200  pistol-pack  boxes,  ^'  Kelton's." 

4, 369  carbine  slings,  altered  (O.  O.  73). 

20  pairs  saber  slings. 

INFANTRY  EQUIPMENTS. 

10, 106    bayonet-scabbard  bodies. 
6, 322    bayonet  scabbards. 
6, 000    blank  et  bags. 


5,000 
9,264 

37 

10,000 

7,341 

6,386 

519 

5,601 

6,800 

6,000 

17,600 

10,434 

10,233 

6,000 

11,360 

3,154 

38,208 

8,669 

31,960 

16 

235 

500 

2,076 
3,265 

3,000 

6,000 

1,055 
2,000 

9 

1 

107 

1,415 

1 

1,108 
429 

179 

124 

16 

7 

2 

6,796 

47 

2,630 

3,100 

5, 386, 547 

183,660 

16,000 
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pairs  blauket bag  shoalderstraps. 

cartridge  boxes,  "  McKeever,"  patteru  1874. 

cartridge-belt  plates. 

oanteens. 

canteen  straps. 

imirs  coat  straps. 

frogs,  sliding. 

gun-slings. 

haversacks. 

haversack  straps. 

tin  caps. 

waist  belts. 

waist-belt  plates. 

waist-belts  and  plates  (without  loops). 

meat  cans. 

scabbards  for  hunting- knives,  loops  enlarged. 

APPBNDAaSS. 

headless-shell  extractors. 
sorew*drivers. 
wiping-rods,  wooden, 
pistol-grips,  metallic, 
pistol-grip  screws, 
cleaning-rods  for  shot-guns. 

HOBSE  EQUIPMENTS  POB  CAYALBT. 

bridles,  curb,  cavalry. 

bridles,  watering. 

halters  and  straps. 

horse  brushes.  ^ 

horse  covers. 

nose-bags. 

saddle-bag,  leather. 

side  lines. 

carbine  boots  and  straps,  altered  to  conform  to  G.  0» 

No.  73. 
crupper. 

carbine  boots  and  straps, 
spur-straps, 
saddle  cloths,  hair, 
saddle  cloths,  line  officers', 
saddle  cloths,  staff  officers'. 
saddle  cloths,  felt. 
housings  for  brij^ier-generals'  saddle. 

Class  Vill. 

blank  cartridges,  3-incb  gun. 
blank  cartridges,  3.2-iuch  gun. 
blank  cartridges,  Gpounder  gun. 
blank  cartridges,  l2-pouud6r  gan. 
rifle-ball  cartridges,  caliber  .45,  reloading, 
rifle  and  carbine  blank  cartridges,  caliber  .45,  reloading, 
rifle-ball  cartridges,  caliber  .45,  reloading,  solid  head,  405 
grain  bullet. 
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1, 000  carbine  ball  cartridges,  caliber  .45,  reloading. 

240, 657  revolver  blank  cartridges,  caliber  .45,  reloading. 

300  paper  fuses,  ten  seconds  to  the  inch. 

75  paper  fuses,  thirty  seconds  to  the  inch. 

700  .base  fuse  plugs  for  shells. 

2, 484, 000  carbine  bullets,  caliber  .45,  405  grains. 

4, 322, 100  rifle  bullets,  caliber  .45,  500  grains. 

692, 700  round  balls,  caliber  .45. 

58, 985  friction  primers  for  cannon. 

700  electric  primers  for  cannon. 

200  obturator  primers. 

Glass  EL 

2  platforms  for  mortars. 

2  sets  marking  outfits. 

2  marksman's  buttons. 

60  sets  reloading  tools,  bench. 

2  chargers. 

2  wrenches,  powder  charger. 

2  extractors,  primer  (pins). 
190  dies,  reloading  and  crimping. 

25  priming  tools. 

50  punches,  reloading. 

50  punches,  resizing. 

337  dies,  resizing. 

50  dies,  crimping. 

3  gauges,  length. 

50  spindles,  reloading. 

60  spindles,  resizing. 

1  wrench,  die. 

25  priming  tool  spindles. 

2  primer  inserting  tools. 
1  base  resizing  tool. 

1  reloading  tool,  *<  Morse.'' 

15  disks,  with  staves. 

25, 131, 500  pastors,  black  and  white. 

119  signal  flags. 

72  streamers  for  rifle  ranges.     .. 

55  targets,  "Brinton." 

203  targets,  "  Laidley  "  revolving. 

55, 523  targets,  paper. 

10  targets,  truck,  Texas. 

1, 295  target  frames. 

1  target,  sectional,  <<  Patten's." 

Glass  X. 

28  gas  check  cups,  De  Bange.  ' 

12  gas  check  pads,  De  Bange. 

1  bottom  cup  of  De  Bange  gas  check 
12  sets  gas  checks,  De  Bange. 

2  screw  studs  for  3.2inch  rifle. 

3  staves  for  marking  disks. 

2  spring  obturators,  De  Bange,  15-inch  rifle. 

60  parts  of  field  carriages. 
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48  poles  for  field  or  siege  carriages. 

26  caisson  rails. 

4  axle  bodies. 
18  foot-boards. 

34  parts  of  field  limbers. 

24  bolts  and  nats. 

20  linchpins. 

2  retraction  ropes. 

6  tnyere  irons. 

50  portable  forge  boxes,  ^^  Empire." 

I  pair  brakes  for  5'inch  siege  carriage. 
29  collars. 

77  saddles. 

24  brass  staples  for  saddles. 

16  saddle  seats. 

200  stirrup  bars. 

5  rammer  heads,  3-inch  guns. 

15  sponge  heads,  3inch  rifle  guns. 
18  ^  sponges,  3-inch  rifled  guns. 

100  sabots,  15-incb. 

1, 525  shanks  for  projectiles  for  Life-Saving  Service. 

1, 595  stocks  (wood  part). 

269  tips. 

295  tip  screws. 

289  ramrod  stops. 

182  band  springs. 

191  side-screw  washers. 

211  butt  plates. 

469  butt-plate  screws. 

6  cover  springs. 

6  cover-spring  screws. 

6  cover  friction  springs. 

136  stocks,  complete. 

106  guard  plates. 

110  guard  bows. 

637  guard-bow  swivels. 

437  guard-bow  swivel  screws. 

43  guard-bow  nuts. 

476  triggers. 

60  trigger  screws. 

790  guard  screws. 

23  rear-sight  leaves. 

II  rear  sight  leaf  slides. 

1, 279  rear-sight  screws,  front  and  rear. 

31  rear-sight  joint  pins. 

2, 457  rear-sights,  complete. 

12  barrels. 

1  receiver. 

6, 241  extractors. 

647  hinge  pins. 

3,895  ejector  springs. 

6,072  ejector-spring  spindles. 

126  ejector  studs. 

75  cam  latches. 

12  breech-block  caps. 

10  thumb  pieces. 
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52    breech  blocks 
2j  063    breech-block  cap  screws. 
10,491    firing  pins. 
2, 929    firing-piD  screws. 
'Ij  767    cam-latch  springs. 
4    breech  screws. 
897    front-sight  cover  screws. 
1,804    firont  sights. 
2, 403    firont-sight  covers. 

100    hinge-pin  stnds. 
2, 283    firont-sight  pins. 
749    tang  screws. 

7    carbine  bands. 
195    bands,  npper. 
37    band  swivels. 
1,792    bands,  lower. 

162    look  plates. 
1,315    mainsprings. 
1, 241    mainspring  swivels. 
606    mainspring  swivel  rivets. 
478    hammers. 
1, 469    tumblers. 
3, 965    tambler  screws. 
1,135    bridles. 
2, 817    bridle  screws. 
1, 778    sears. 
2, 386    sear  screws. 
1,656    sear  springs. 
748    sear-spring  screws. 
838    side  screws. 
364    ramrods. 
6, 000    ramrods,  jointed. 
304    bayonet  clasps. 
66    bayonet-clasp  screws. 
100    bayonet-clasp  stop  screws. 
374    bayonets,  complete. 
312    swivel  rings. 
412    swivels,  complete. 
204    locks,  complete. 
1    windage-screw  head. 
1    windage-screw- head  pin. 
1    stock,  wood  part,  Springfield  shotgan. 
6    stocks,  Oolt's  revolver. 
290    ejector  heads,  Ck^lt's  revolver. 
1    receiver,  Springfield  shotgan. 
1    barrels,  Spring^eld  shotgan. 
4    plnnger  springs,  Parker  shotgan. 
254    extractors,  Springfield  shotgan. 
68    tnmblers,  swivel^. 
80    stocks,  assembled. 
100    stocks,  Hotchkiss  navy  rifle. 
8    check-rein  attachments,  ^'  Kelton's." 
68    slides  and  hooks  for  saber  belts. 
1, 467    saber  straps. 

3    sections  of  picket  ropes,  1^  inch. 
959    cincha  str^sys. 
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50  enrb  straps. 

70  girth  straps. 

30  girth  biUets. 

5, 000  halter  straps. 

355  ooatstraps  for  saddles. 

610  rings,  brass,  1^  inch. 

543  rings,  brass,  2|  inch. 

3  base  plates,  12-iuch  (for  armor  plate). 

184  silver  bars  for  sharpshooter's  badges. 

1  pendant  for  sharpshooter's  badge. 

56  parts  of  reloading  tools. 

1  shell  scraper. 

2  shell  scrapers,  '^  Morse." 
200  safety  straps. 

4, 480  staples  for  rings. 

3, 100  stirmps  with  hoods,  6.  O.  73. 

1  pair  stirrnps  withont  hood. 

143  cartridge  bags,  empty,  3-inch  gun. 

2,700  cartridge  bags,  empty,  3.2  inch  gun. 

150  cartridge  bags,  empty,  4.5-inch  siege  gun. 

280  cartridge  bags,  empty,  8  inch  converted  gun. 

500  C£^rtridge  bags,  empty,  lOinch  Rodman  gun. 

200  cartridge  bags,  empty,  15-inch  Bodman  gun. 

25  cartridge  bags,  empty,  12-inch  mortar. 

75  cartridge  bags,  empty, 8inch  stoel rifle. 

72  cartridge  bags,  empty,  5-inch  siege  rifle. 

70  cartridge  bags,  empty,  7-inch  howitzer. 

3,854,000  cartridge  primers. 

10, 100  cartridge  shells,  rifle. 

45, 000  cartridge  shells,  revolver. 

475  cartridge  shells,  Morse. 

62  parts  of  "  Brinton  "  targets. 

1, 418  parts  of  ^^  Laidley  "  revolving  target. 

81  parts  of  "  Gnshing  "  targets. 

19  parts  of  *^  Texas  "  targets. 

10, 650  cloth  silhouettes. 

21,410  paper  silhouettes. 

266, 250  strings  ibr  skirmish  targets. 

3  channel  beams,  12-inch  (armor  plate). 

TOOLS  AND  MISCELLANEOUS. 

258  arm  chests. 

2, 611  packing  boxes. 

100  boxes  for  small-arm  ammunition. 

249  tin  cans.. 

1  case. 

100  boxes  cleaning  material. 

50  packing  boxes,  "WillistonV 

1  wardrobe. 

10  boxes,  reloading  tools. 

1  packing  crate. 

74  smiths'  aprons. 

559  brushes. 

62  bits,  assorted. 

22  quarts  blacking  for  leather. 
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355  chisels,  various. 
638  dies,  varioas. 

1,179  drills, 

3  dies,  complete  for  gas-check  pads. 
1,445  files,  assorted. 

262  files,  rotary. 

54  gauges. 

500  gas-checks. 

10  gauges,  crusher  pressure. 

12  gauges,  ring  for  setting  star  gauges. 

12  sets  star  gauge  points. 

4  measuring-rods,  adjustable. 

1  gauge,  verifying. 
34  hammers. 

2  handles. 

250  boxes  ingredients  for  leather  blacking. 

4  knife-bls^es.  , 
16  mallets. 

1  milling  machine. 

1  cartridge-priming  and  spreading  machint. 

1, 466  mills,  armorers'. 

126  mandrels. 

1, 398  pounds  harness  oil. 

1  power  press. 

5  punches,  assorted. 
25  pounds  black  paiq^t. 

180  pounds  olive  paint. 

120  pounds  green  paint. 

2  watering-pots. 

1  plate,  cleaning,  sheet-iron. 

5  plugs,  screw. 

32  pincers. 

100  pressure-gauge  cylinders. 

50  pounds  polishing  materials. 

144  ounces  polish  for  leather. 

100  portable  arm-racks. 

356  reamers. 

123  arm-racks,  altered. 

3  stamps,  seal. 

20  sets  stencil  plates. 
29  boxes  stencil  paste. 

600  brass  springs,  with  copper  tongues. 

600  upper  cores^  with  hollow  pins. 

88  ounces  scouring  material. 

1  sluice-gate,  cast  iron. 

1  table. 

241  taps,  various. 

877  tools  for  current  service. 

1  pin-driver. 

1, 000  truncated  paper  bands. 

600  truncated  paper  cores. 

1  wrench. 

1  wire-scratch  brush. 

21  castings,  various. 
32  creasers  and  taps. 
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300  hawser  catters. 

300  hawser  catter  knives. 

25  poands  hektograph  composition. 

10  blocks,  punching^  lead. 

96  botties  indelible  mk. 

1  water  boiler,  cast  iron. 

12  posts,  iron  for  military  reservation. 

4  button  brashes. 

4  batton  sticks. 

4  pans,  ash. 

1  hektograph. 

1093a-.OBD  88 2 


APPENDIX    2. 


STATEMENT  OF  PRINCIPAL  ARTICLES  PROCURED  BY  PURCHASE  DUR- 
ING THE  YEAR  ENDED  JUNE  30,  1888. 

Glass  I. 

1    12-iDch  breech-loading  rifle. 

1    12-iiich  breech-loading  rifled  mortar. 

4    3.2-inch  steel  field  guns. 

Glass  II. 
50    portable  forges. 

Glass  IV. 

3^  000  S-inch  '<  Eareka"  chUled  cored  shot. 

4  7-inch  '<  Stevens''  dynamite  shells. 

50  3.2-inch  ^^  Sawyer"  canister. 

50  steel  case  shot. 

Glass  VI. 
10    Spencer  repeating  shot-gans. 

^  Glass  VII. 

2, 000  artillery  saddle  blankets. 

2y  000  cavalry  saddle  blankets. 

13, 994  woven  cartridge  belts,  caliber  .46. 

6  cnrrycombs. 

10, 000  knives. 

10,000  forks. 

10, 000  spoons. 

24  tin  cups. 

Glass  VIII. 

137, 020  pounds  small-arms  powder. 
20, 882^  pounds  brown  prismatic  powder. 

128, 400  pounds  hexagonal  powder. 

300  pounds  square  powder. 

100  ponnds  giant  powder. 

700, 000  rifie-ball  cartridges,  caliber  .50. 

200  giant-powder  caps. 

16 
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250, 000  wads. 

16, 000  cartridge  primers. 

1, 000  cannon  primers. 

500  feet  safety-fase. 


Glass  IK. 


2  doable  blocks. 

2  single  blocks. 

2  differential  pulley  blocks. 

8  tackle-blockis. 

4  pulley  blocks. 

Glass  X. 

8, 259  parts  of  Golfs  revolver. 

76  parts  of  shotgnns. 

17  parts  of  Oatling  guns. 

26, 767  gun-stocks. 

183  '^Archibald''  wheels  for  artillery  carriages. 

106g  pounds  escutcheon  pins. 

15, 132  bar  buckles. 

11,500  iron  rings. 

7, 124  halter  squares. 

4, 320  halter  bolts. 

3, 024  spring  snaps. 

200  copper  bands  for  8-inch  shot. 

2, 468  staves  for  stirrups. 

1, 872  brass  grommets. 

6  horse  collars. 

621  parts  of  saddles. 

25  wTOught-iron  axles  for  gun-carriages. 

2  parts  of  12-inch  rifle. 

32  parts  of  mortar  carriage. 

PABT  SECOND. 
OLOTH,  BOPE,  THREAD,  ETC. 

96J  yards  carpeting. 
208|  yards  cloth,  woolen. 

12    yards  cloth,  asbestos. 

32    yards  cloth,  oiled  and  enameled. 
80,465    yards  cotton  cloth. 

957    yards  felt 
7, 795^  pounds  cotton  waste. 
928|  pounds  cord  and  twine. 
410    yards  cord. 
151J  yards  canton  flanneL 
350    yards  flannel. 

10    pounds  flock. 
785    pounds  hair. 

40    yards  linoleum. 

19    mats. 

193    pounds  oakum« 
4, 208}  pounds  rojpe. 
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1, 277f  poands  thread. 
72    spools  thread. 
18    towels. 

6  yards  toweliug. 
51, 220    yards  webbing. 

79    window  shades. 
1, 150    yards  tape. 

FORAaE. 

14, 882  poands  barley. 

13y  295  poands  bran. 

775  bashels  corn. 

18  barrels  floar. 

,  17}  bashels  grass  seed. 

2/610  poands  grass-seed  and  lawn  dressing. 

IS^VW  tons  hay. 

5, 500  poands  groand  feed. 

22, 150  poands  meal. 

7y  366  bushels  meal. 

7, 036  bashels  oats. 

21  barrels  salt 

3,022  poands  salt. 
45^g-  tons  straw. 

IRONHONaERY. 

63}  poands  babbitt  metal. 

7  bath  tabs  and  fixtures. 

127, 345    poands  I  and  channel  beams. 

2  boilers. 
7,507    bolts. 

79    poands  bolts. 
100    poands  brads. 
50    feet  brass  rods. 
683f  poands  brass  rod. 
2, 603    poands  brass,  sheet. 

72    poands  bars. 
41. 496    buttons. 

354    poands  bronze  and  brass  castings. 
210, 550    poands  iron  castings. 
749    pounds  steel  castings. 
1,890    feet  chain. 
360    cocks,  assorted. 
98}  pounds  bar  copper. 
229, 167|^  pounds  cartridge  copper. 
1, 476}  pounds  sheet  copper. 

3  sets  coupling. 

43  door  catches  and  fixtures. 

337, 125  eyelets. 

60  gas-burners. 

35  gas-fixtures. 

5,286  pounds  grate  bar. 

60  papers  glazier^s  points. 

806  pairs  hinges. 

1, 272  hooks,  assorted. 

.  8,552  horseshoes. 
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880    poands  hoiseBhoe  nails. 

2  hose  fittiugs. 

3, 179    poands  hoop-iron. 

l^^iHI  tons  pig-iron. 
14,410    pounds  sheet-iron. 
80,116^  pounds  wroagh^iron. 
550    feet  lightning  rod. 

6    lightning  rod  points. 
156    knobs,  assorted. 
312    keys  and  blanks. 
605, 524    poands  lead. 
720    locks,  assorted. 

3  poands  mica. 
46, 838|  poands  nails. 

8, 640    saddler's  nails. 
1, 7044  poands  nats. 
1, 864    nats. 

808}  poands  lead  pipe. 
7,505|  feet  iron  pipe. 
20    feet  brass  pipe. 

318^  poands  pipe  fittings. 
3, 187    pipe  fittings,  assorted. 

W5    pulleys. 
8    pumps. 

4  radiators. 

28,401}  poands  rivets,  assorted. 

76, 678  rivets,  assorted. 

593  pounds  rivets  and  burs. 

1, 100  feet  metallic  ro( 

2, 381  gross  screws. 

246  gross  screw-pins  an^l  eyes. 

5  pounds  staples. 
11  staples. 

4    sinks. 
9, 580    pounds  sash- weights. 

175    poands  solder. 
11, 767    poands  spikes. 
154    springs,  assorted. 
953, 886    poands  bar  and  plate  steel. 
14, 633    poands  steel  forgings. 
14, 743    pounds  sheet  steel. 
1, 802, 000    tacks,  assorted. 

280f  pounds  tacks,  assorted. 
47,846    poands  block-tin; 
750    pounds  tin-foil. 
107    boxes  sheet-tin. 
1,314^  feet  sheet-tin. 
95|  poands  tabing. 

12l|  pounds  washers.  > 

14    water  closets  and  fixtures. 
1    urinal  and  fixtures. 
1,194}  pounds  brass  wire. 
355|  pounds  copper  wire. 
Ill    pounds  copper-covered  wire. 
4,382}  pounds  copper  cartridge  wire. 
20    pounds  insulated  copper  wire. 
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12,477^  pounds  iron  wire. 

7,950  poands  steel  wire. 

147^  poands  steel  music  wire. 

800  feet  copper  wire. 

500  feet  copper-covered  wire. 

7  feet  gun-screw  wire. 

3,339  pounds  zinc. 

68  feet  zinc. 

3,607  square  feet  wire-cloth. 

169  square  yards  wire-cloth. 

48  feet  wire  grating  and  netting. 

444  window  fixtures. 

42  sets  window  fixtures. 

68, 391  pounds  steel  rails. 

LEATHER. 

336    pounds  black  wax. 
12, 912    feet  leather  belting. 
1, 323^  pounds  bridle  leather. 
36    pounds  bull-neck  leather. 
29    pounds  belt  leather. 
223    pounds  buff  leather. 
56, 15Si  pounds  harness  leather. 
310    pounds  lag  leather. 
393^  pounds  lace  leather. 
39|  pounds  polishing  leather. 
1, 535    pounds  strap  leather. 
54    pounds  walrus  leather. 
74    pounds  sole  leather. 
18^  square  feef  belt  leather: 
637|  square  feet  calf-skin  leather. 
61, 33l|  square  feet  collar  leather. 
52    square  feet  enameled  leather. 
50    square  feet  lace  leather. 
586    sides  bridle  leather. 
1, 665    sides  collar  leather. 

1  side  calf-skin  leath^. 
12    sides  lace  leather. 

25    sides  rawhide. 
1, 500    feet  belt  lacings. 
1,178^  pounds  bristles. 

2  skins  morocco. 
60    sheepskins. 

5    buckskins. 
18    drop  belts,  leather. 
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399, 719  J  feet  boards. 
30, 300    laths. 
482, 047i  feet  plank. 

318    posts  and  rails. 
85, 417    feet  scantling. 
63, 115    shingles. 

7, 100    feet  strips. 
115, 679^  feet  timber. 


LUMBER. 
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BTJILDINa  MATBBIAL. 

75|  pounds  asbestos. 
130    square  feet  asbestos. 
653,713    bricks. 
2y  062    barrels  cements 
156    feet  cement  pipe. 
82    barrels  clay. 
4    cnbic  yards  clay. 

21    doors,  wood.  • 

2y  170    feet  drain-pipe. 

25    drain  pix>es. 
6, 122^  cubic  feet  flagging. 

268|  square  feet  flagging. 
7, 773|  feet  window-glass. 
459    lights  window-glass. 
1    \^A  gravel. 
4^  cubic  yards  gravel. 
80^  bushels  plastering-hair. 
85    pounds  plastering-hair. 
1, 535    barrels  lime. 
1, 012^  bushels  lime. 

21    barrels  plaster  of  paris. 
1, 3Si^s  cubic  yards  sand. 
1,^48^  bushels  sand. 
1)  ^^^^  cubic  yards  stone. 

7    mantels. 
17, 852    slates. 

20    barrels  stucco. 
34, 121    pounds  roofing  iron. 
4, 320    feet  tarred  paper. 
3, 576    feet  moldings. 
53    rolls  wall-paper. 
3    rolls  bordering-paper. 
496    feet  terra-cotta  pipe. 
7    terra-cotta  traps,  etc. 
618    tiles. 

48    pairs  window  blinds. 
100    pairs  window  sash. 

1    transom. 
112    feet  water  spouts. 
48    water-spout  elbows  and  hooks. 
1,191    feet  weather  strips. 

HEATING,  LIGHTma,  ETC. 

94    gallons  anti-corrosive  fluid  for  boilers. 
511    brooms. 

158    brushes,  dusting,  etc. 
52    pounds  candles. 
6    chandeliers. 
151^  square  feet  card-clothing. 
28,672^  bushels  charcoal. 
148    barrels  charcoal. 
351    chamois-skins. 
2, 3022^^  tons  anthracite  coal. 
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2, 815JfJf  tons  bituminooB  coal. 

72, 900  pounds  coke. 

939  bushels  coke. 

554  pounds  corandnm. 

359  corandnm  and  emery  wheels. 

67  reams  crocus  and  emery  cloth. 

25  c&rats  diamond  powder. 

2, 573  pounds  emery. 

14,750  fire-brick. 

^        16  sets  fire-brick. 

46  cords  fire- wood. 

60  grates  and  fixtures. 

1  heating  furnace  and  car. 

6y  720  pounds  fluorspar. 

8  lanterns. 
22  lamps. 

540    lamp  fixtures. 

51}  pounds  lamp  wick. 

12    lamp  wicks. 

43}  gross  matches. 

27    mops  and  handles. 
740    pounds  polishing  compound. 
135    pounds  pumice  stone. 

19    registers. 
333    pounds  rotten-stone. 
125    pounds  rosin. 

51    reams  sand-paper. 

92    cakes  sapolio. 
3, 658J  pounds  soap. 
799    gallons  soft  soap. 

^^^0  tons  molding  sand. 
216|  pounds  sponge. 

9  stoves. 


11 

stove  fixtures. 

25 

pounds  stove-polish. 

30 

papers  stove-polish. 

22 

stove-pipe  elbows. 

129 

feet  stove-pipe. 

155 

pounds  stove-pipe. 

132 

feet  steam-pipe  covering. 

66 

barrels  sea-coal  facings. 

412 

papers  tripoli. 

50 

pounds  tripoli. 

25 

pounds  quartz. 

9 

wash-stands  and  fixtures. 

3 

wash-tubs,  basins,  etc. 

OFFICE  USB. 

6 

baskets,  waste. 

17 

books  of  reference. 

1 

book-case. 

1,060 

sheets  card-board. 

11 

pounds  card-board. 

3 

clocks. 

17 

chairs,  stools,  etc. 
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12  chair-bottoms. 

3  cnspidors. 

106  drawing  instraments. 

47  pans  drawing  material. 

56  bottles  drawing  materiaL 

ly  095  dials  for  watch  clock. 

28, 650  envelopes. 

4  electrotypes. 

4  pieces  India  rabber. 

4  pieces  India  ink. 
61  bottles  ink. 

27  pounds  printer's  ink. 

24  leads  for  pencil. 

2  bottles  mncilage. 
15iAr  reams  paper. 

517  sheets  paper. 

92  pads. 

630  pencils. 

15  boxes  paper  fasteners. 
3, 076  paper  fasteners. 

95  gross  pens. 

6  boxes  pins. 

36  pencil  and  pen  holders. 

3  type- writers,  hektograph,  etc. 

5  ribbons  for  type- writer. 
5  fonts  of  t7i>e. 

49}  ponnds  type  metal. 

18  spools  tape. 

16  gross  rubber  bands. 
73  rubber  stamps. 

51^  pounds  roller  composition. 

34  boxes  seals. 


50 

sheets  stencil  boards. 

243 

pounds  sealing  wax. 

108 

thumb-tacks. 

8,000 

tags. 

1 

McGill's  staple  press. 

LABOBATOBY  US] 

144 

bottles  and  vials. 

14 

barometers  and  thermometers. 

2,160 

corks. 

104 

crucibles. 

8 

carboys. 

6 

gauge  glasses. 

24 

glass  tubes. 

30 

level  glasses. 

200 

poun&  zmc  batteries. 

127 

parts  of  electric  batteries. 

28, 835}  pounds  acid. 

8 

gallons  acid. 

3529  gallons  alcohol. 

1 

gallon  tincture  of  arnica. 

40 

pounds  alum. 

10 

ponnds  aqua  ammonia. 
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26  pounds  beeswax. 

100, 686  pounds  groand  bone. 

15  pounds  borax. 

2  pounds  camphor. 
25  pounds  chalk. 

15  pounds  chlorides,  various. 

100  pints  Pratt's  chloride. 

150  grains  chloride  of  gold  and  sodium. 

25  pounds  copper  and  its  preparationa. 

46  cans  concentrated  lye. 

2,955  pounds  glue. 

286  pounds  glycerine. 

10  pounds  gelatine. 

160  pounds  ground  glass. 

14  pounds  gum  arable. 

45  poanda  gum  tragacanth. 

48  hand  grenades. 

150  pounds  glauber  salts. 

284  gallons  isinglass. 

64^  pounds  iron  and  its  preparations. 

1  pound  laudanum. 
9  bottles  liniment. 
4}  gallons  molasses. 

118|  pounds  mercary  and  its  salts. 
51    pounds  spirits  of  niter. 
37}  pounds  nickel  salts. 

3  ounces  nitrate  of  silver. 
150    pounds  oxides,  various. 

12, 287  pounds  sal  soda. 

3, 156  pounds  soda  and  its  preparations. 

21, 800  pounds  straw  boards. 

8  pounds  sulphur. 

115  pounds  sal  ammoniac. 

2  barrels  pitch. 

2, 636}  pounds  potash,  various. 
419    reams  paper. 
34, 471}  pounds  paper. 
8    rolls  paper. 
418    yards  paper. 
6    barrels  tar. 
5    pounds  prepared  tar. 
1,238}  pounds  tallow. 

PAINTS,  OILS,  ETC. 

4  poands  asphaltum. 
162  J  gallons  benzine. 

2  pounds  bronze  copper. 

8  gallons  coal  tar. 

60  gallons  drier. 

36, 493  gallons  gasoline. 

353  pounds  kalsomine. 

94  pounds  lampblack. 

290  pounds  lubricating  compound. 

92  pounds  black  lead. 

20  pounds  red  lead. 
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15, 238    pound  s  white  lead . 

45    pounds  extract  of  logwood. 
50    gallons  lacqaer. 
621    gallons  naphtha. 
54    i>oands  na^gall8. 
14^  gallons  castor  oil. 
65    gallons  cod-liver  oil. 
102    gallons  dressing  oil. 
10    pounds  dressing  oil. 
2, 739^  gallons  illuminating  oil. 
5, 107|  gallons  lubricating  oil. 
6    bottles  lubricating  oil. 
1,398^  gallons  oil,  mixing  paints. 
3, 373j^  pounds  paint,  dry. 
5, 813|  i>ounds  paint,  in  oil. 
6    gallons  paint,  in  oil. 
4, 072    gallons  petroleum  and  its  products. 
175}  pounds  putty. 
514    pounds  shellac. 
772^  gallons  spirits  of  turpentine. 
20    pounds  turpentine. 
157    gallons  varnish. 
4, 663    pounds  whiting. 
250    pounds  zinc. 

MISCELLANEOUS. 

1  row-boat. 

2  barrels. 
24    baskets. 

785    paste-board  boxes. 
3, 004    packing  boxes. 
1,714    tin  boxes. 
128    tin  cans. 
73^  pounds  gutta  percha. 
222    boxes  axle  grease. 
506J  pounds  axle  grease. 
2    horses. 

2    hose  carts,  reels,  etc 
1, 637    feet  rubber  hose. 
Sj  005^  i>ounds  Japan  wax. 
571 1  pounds  packing,  various. 
98    feet  packing,  various. 
100    powder  canisters,  2pound. 
250    powder  canisters,  5pound. 
4    rubber  aprons. 
8    pairs  rubber  gloves. 
10    rubber  gaskets. 
8    pairs  rubber  boots. 
8    pairs  rubber  shoes. 
298    rubber  rings,  etc. 
58    pounds  rubber  valves. 
i  pound  rubber  tubing. 
136|  pounds  rubber,  sheet. 
1,100    tickets,  railroad  and  street  car. 
2    laprobes. 
6    whips. 
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10  parts  of  wagons. 

24  finger  cots. 

1  mirror. 

1,080  screw-tops  for  cans. 

5^500  pounds  fertilizers. 

49  loads  manure. 

1  flag-staff. 

1  wronght-iron  water  tank. 

1  marble  slab. 

MACHINES. 

3  lawn  mowers. 

4  steam  boilers. 
6  lathes. 

1  lathe  chuck. 

4  steam  engines. 

1  lawn  sprinkler. 

1  gas-fitters'  test  pump,  with  gauge. 

3  feedpumps. 

1  feed- water  heater. 

1  wind-mill. 

1  automatic  knife  grinder. 

2  emery  wheel  tool  grinder. 

2  mortising  and  boring  machines. 

1  slotting- machine. 

1  center  grinder. 

1  shaping  machine. 

1  pipe-cutting  and  threading  machine. 

1  drill  machine. 

1  gear-cutting  machine. 

1  paper-cutter,  with  extra  knife. 

1  type- writing  machine,  complete. 

16  machines,  various. 

84  parts  of  machines. 

232  parts  of  mowing-machines. 

TOOLS,  ETC. 

206  awls. 

1  ax. 

80  bits. 

1  set  bits. 

1  brace. 

160  buckets. 

1, 553  brushes  and  sash  tools. 

416  carpenters'  tools,  various. 

760  pounds  chalk-lines. 

14  coal-hods. 

209  driUs. 

4  dies. 
2,340  files. 

40  forks  (hay  and  manure). 

4  gauges. 

3,601  pounds  grindstones. 

1  grindstone,  mounted. 

71  hatchets  and  hammers. 
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T97 

bandies,  various. 

27 

hoes. 

120 

knives,  saddlers',  etc. 

3 

ladders. 

H 

sets  ladders. 

11 

machinists'  tools,  varioas. 

87 

pairs  nippers. 

150 

papers  needles. 

95 

oil-stones. 

137 

oil  caps  and  oilers. 

5 

planes. 

9 

plows. 

150 

poands  plow  points. 

26 

picks. 

79 

panches. 

95 

rakes. 

594 

rasps. 

24 

rivetsets. 

25 

rales. 

165 

saddlers'  tools,  varioas. 

28 

sandstones. 

85 

spades  and  shovels. 

60 

stamps. 

7 

sets  of  stamps. 

59 

saws. 

21 

saw-blades. 

6 

sieves  and  sifters. 

2 

scales. 

110 

pairs  of  shears. 

64 

screw-drivers. 

3 

spirit  levels. 

53 

scythes. 

16 

scythe-snaths. 

89 

scythe-stones. 

3 

tape-lines. 

3 

sets  of  taps. 

2 

trowels. 

61 

ntensils,  varioas. 

123 

wrenches. 

38 

wheelbarrows. 

3 

tinners'  tools,  varioas. 

1 

paint  bomer. 

1 

set  tools  for  milling-machine. 

Appendix   3. 


STATEMENT  OF  ORDNANCE,  ORDNANCE  STORES,  ETC,  ISSUED  TO  THE 
MILITARY  ESTABLISHMENT,  INCLUDING  THE  NATIONAL  HOMES  FOR 
SOLDIERS  OF  THE  VOLUNTEER  AND  REGULAR  ARMY,  AND  EXCLU- 
SIVE OF  THE  MILITIA,  DURING  THE  FISCAL  YEAR  ENDED  JUNE  30, 

1888. 

Glass  I. 

14  Oatling  gans,  loDg,  10  barrel, caliber .45inch. 

3  Hotchkiss  moantain  gans,  caliber  1.65'inch.    . 

3  3-inch  rifled  gans. 

6  3.2-inch  B.  L.  steel  rifled  gnns. 
2  4.5-inch  rifled  siege  gnns. 

1  12-ponnder  bronze  gun. 

1  5inch  breech-loading  steel  siege  gun. 

1  7-inch  breech-loading  steel  siege  howitzer. 

1  15inch  Bodman  gun. 

2  10-inch  siege  mortars. 

Glass  II. 

7  Oatling  gnn  carriages  and  limbers,  metallic. 

7  Oatling  gnn  carriages  and  limbers,  wood. 

3  Hotchkiss  mountain  gnn  carriages. 
9  3-inch  gun  carriages. 

4  3.2-inch  gnn,  steel  carriages. 
3  12-ponnder  gun  carriages. 

2  4.5inch  gnn  carriages. 

1  5-inch  gun  ^teel  carriage. 

1  15-inch  gun  barbette  carriage  and  chassis. 

8  3-inch  gun  caissons  and  limbers. 
1  battery  wagon  "  G ''  and  limber. 

3  mortar  beds. 

1    mortar  wagon  and  limber. 

Glass  III. 

42  harness  bags. 

2  budge-barrels. 

2  elevating  bars. 

5  baskets  for  mortar  implements. 

1  forge  bucket,  wood. 

2  sponge  buckets,  wood. 
1  tar  bucket,  iron. 

134    watering  buckets,  gutta-percha. 

30 
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9  water  baoketo,  iron. 

6  water  backets,  leather. 

8  water  baokets,  papier  rnach^. 
10  water  backets,  rubber. 

6  cannon  spikes. 

1  breech  cover,  Hotchkiss  gun. 
3  dredging  boxes. 

3  fose  blocks. 

2  fase  ganges. 

9  fose  goages. 

1  fuse  plag  reamer. 

9  fuse  plug  wrenches. 

5  ganners'  gimlets. 

6  gunners'  haversacks. 

3  gunners'  levels. 

18  ganners'  pincers. 

3  gunners'  quadrants. 
22  gunners'  sleeves. 

14  handspikes,  maneuvering. 

19  handspikes,  trail. 

8  handspikes,  shod,  for  mortar. 

29  sets  harness,  2  lead  horses. 

18  sets  harness,  2  wheel  horses. 

1  set  harness,  Laidley  cavalry  forge. 

1  set  harness,  mountain  howitzer  carriages. 

4  common  lanterns. 

3  dark  lanterns. 

1  magazine  lantern. 

20  lanyards. 

.  1  muzzle  cover. 

10  packing  outfits. 

39  paulins,  12  by  15  feet. 

4  powder  funnels. 
32  powder  measures. 
12  powder  scoops. 

6  plummets. 

15  plummet  cords. 

8  priming  wires,  field  guns. 
4  priming  wires,  siege  guns. 

29  prolonges. 

2  quoins. 

2  rammers  and  staves,  3.2-inch  gun. 

7  rammers  and  staves,  4.5-inch  gun. 
12  scrapers  for  shot. 

100  securing  stakes. 

2  shell  hooks. 

2  breech  sights,  4.5-inch  gun. 

4  breech  sights,  8-inch  rifle. 

1  breech  sight,  8-inch  howitzer. 

1  muzzle  sight,  3.2-inch  rifle. 

2  muzzle  sighte,  4.5-inch  gun. 
4  muzzle  sights,  8-inch  rifle. 

21  sponge  covers,  3inch  rifle. 
4  sponge  covers,  3.2-inoh  rifle. 

9  sponge  covers,  12pounder  gun. 

19  sponges  and  rammers,  3-inch  rifle. 
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2  sponges  and  rammers,  3.2inch  rifle. 

1  sponge  and  rammer,  6-ponnder  gun. 

5  sponges  and  rammers,  12-pounder  gan. 

2  sponges  and  rammers,  24-poander  mortar.  *' 
14  sponges  and  staves,  4.5-inch  gan. 

19  thnmbstalls. 

14  tompions,  3-inch  rifle. 

3  tompions,  4.5-inch  gan. 

2  tompions,  24-poander  mortar. 

6  tompions,  10-inch  mortar. 

4  tow  hooks. 

7  tabe  poaches. 
33  vent  covers. 
14  vent  pieces. 

8  vent  punches. 

2  wipers  for  mortar. 
13  worms  and  staves. 

IMPLEMENTS  FOB  GATLING  GUN. 

7  cam  extractors. 

13  drifts. 

23  feed  guides. 

28  feed  magazines. 

4  gun  covers. 

8  handspikes. 

6  headless  shell  extractors. 

7  pointing  levers. 

14  lock  screw-drivers. 
14  small  screw-drivers. 
14  T  screw-drivers. 

7  shell  drivers. 

14  wiping  rods. 

4  pointing-lever  axis  pin  nuts. 

14  oilers. 

1  hopper. 

3  sight  cases. 

7  cascabel  plate  wrenches. 

3  lever  nut  wrenches. 

13  pin  wrencUes. 

7  lear-guide  nut  wrenches. 

3  sets  accessories  for  Hotchkiss  ammunition  wagon. 

1  set  reloading  tools  for  Hotchkiss  revolving  gun. 

Class  IV. 

50  30  pounder  shot. 

140  4.5inch  shot. 

204  8-inch  shot. 

30  11-inch  shot. 

IG  15-inch  shot. 

90  1.5inch  Hotchkiss  cartridges* 

800  1.5-inch  Hotchkiss  shell. 

300  1.65inch  Hotchkiss  shell. 

665  3-inch  shell. 

1|100  3.2-inoh  shelL 
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260  12-i>oimder  shell. 

20  24-i>oander  shelL 

150  5inch  shell. 

150  7|inch  shell. 

211  S^nchsheU. 

82  10-inch  mortar  shell. 

300  12-iiich  mortar  shelL 

48  13-inch  shell. 

315  3-inch  case  shot. 

200  .3.2-inch  case  shot. 

60  3-inch  canister. 

40  3.2-inch  canister. 

250  12-poander  canister. 

Class  VI. 

2, 781  Springfield  carbines,  caliber  .45. 

1, 132  Golfs  revolvers,  caliber  .45. 

20  Chaffee-Beece  magazine  rifles,  caliber  .45. 

20  Hotchkiss  magazine  rifles,  caliber  .45. 

20  Lee  magazine  rifles,  caliber  .45. 

2, 252  Springfield  rifles,  caliber  .45. 

10  Spencer  repeating  shotguns. 

36  Springfield  shotguns. 

6  artillery  officers'  sabers.  ' 

15  artillery  sabers. 

290  cavalry  sabers. 

20  field  and  cavaky  officers'  sabers. 

101  musicians'  swords. 

36  non-commissioned  officers'  swords. 

260  hunting  knives. 

Class  VII, 

ABTILLEET  AOCOUTERMENTS. 

136  knapsacks. 

97  saber  belts. 

99  saber-belt  plates. 

OAYALBT  EQUIPMENTS. 

2, 998  canteen  straps. 

2, 136  cartridge  belts. 

1, 242  carbine  slings. 

947  carbine-sling  swivels. 

321  pistol  cartridge  pouches. 

2y  100  pistol  holsters. 

200  pistol  pack  boxes. 

600  spring  bands,  brass. 

1, 000  truncated  paper  bands. 

1, 200  wooden  upper  cores. 

858  saber  attachments, 

2,949  saber  belts. 

2, 735  saber-belt  plates. 

1, 049  saber  knots. 

271^  pairs  saber  straps. 

10933— OBD 
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INFANTBT  EQUIPMENTS. 

1, 299  bayonet  scabbards. 

1^640  blanket  bags.  ^ 

24  blanket  and  coat  straps. 

761}  pairs  blanket  bag  coat  straps. 

1, 477  pairs  blanket  bag  shoalder  straps. 

6, 749  canteens. 

1, 106  canteen  covers. 

355  canteen  corks  and  chains. 

3, 124  canteen  straps. 

6  carrying  braces. 

2, 090  cartridge  belts. 

1, 386  cartridge  belt  plates. 

2, 770  cartridge  boxes. 

2  cartridge  blocks. 

2y  311  clothing  bags. 

2, 303  clothing-bag  straps. 

2j  959  forks. 

3, 109  knives. 

3, 888  spoons. 

13  frogs,  bayonet  scabbard. 

44  frogs,  sliding. 

5, 319  gon  slings. 

3, 482  haversacks. 

1, 000  haversacks  with  web  straps. 

2y  769  haversack  straps. 

20  magazine  belts. 

4, 459  meat  cans. 

309  hunting-knife  scabbards. 

12  intrenching-tool  scabbards. 

4, 433  tin  cnps. 

26  non-commissioned  officers'  waist  belts  and  plates. 

2,805  waist  belts. 

2, 376  waiBt-belt  plates. 

▲PPENBAGEEU 

4  bmshes  and  thongs. 

3, 338  headless  shell  extractors. 

2, 130  jointed  ramrods. 

12  cleaning  rods,  shotgun. 

2, 2(i8  screw-drivers,  carbine  and  rifle. 

410  screw-drivers,  revolver. 

20  screw-drivers,  Lee  rifle. 

10  screw-drivers,  shotgun. 

6  wire  scratch  brushes. 

20  wiping  brushes,  Lee  rifle. 

99  spring  vises. 

365  tumbler  punches. 

1  wiper,  rod  bayonet. 

2, 062  wiping  rods,  wood,  carbine* 

6^  232  wiping  rods,  wood,  rifle. 

2  wiping  rods,  shotgun. 
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HORSE  EQUIPMENTS  FOR  OAYALRT. 

1, 144  curb  bridles.  _. 

2,007  ^watering  bridles. 

1, 009  carbine  boots  and  straps. 

678  cinchas. 

2y  640  carry  combs. 

273  crappers. 

31  forage  sacks. 

19  girths. 
3, 972  halters. 

6, 194  halter  straps. 

3, 658  horse  brashes. 

599  horse  covers. 

2, 222  lariats. 

749  links. 

65  mane  combs. 

S,  899  nose  bags. 

1, 472  picket  pins. 

430  saber  straps  for  saddles. 

1,084  saddles. 

166  saddle-bags,  canvas. 

1, 164  saddle-bags,  leather. 

4, 732  saddle  blankets. 

20  saddle  cloths. 
873  side  lines. 

6  sideline  fasteners. 

2, 636  spurs. 

4, 800  spur  straps. 

3,638  stirrups. 

4  stirrups  with  guidon  sockets. 

972  stirrup  straps. 

2, 404  surcingles. 

oiJLss  vru. 

SMALL-ARM  AMMUNITION. 

1, 004, 400  carbine  ball  cartridges,  caliber  .45. 

392, 836  revolver  ball  cartridges,  caliber  .45. 

252, 490  revolver  blank  cartridges,  caliber  .45. 

2, 900, 790  rifle  ball  cartridges,  caliber  .45. 

251, 080  rifle  blank  cartridges,  caliber,  .46. 

20, 000  rifle  blank  cartridges,  caliber  .50. 

626, 000  round  balls,  caliber  .45. 

2, 350, 512  carbine  bullets,  caliber  .45. 

312, 000  revolver  bullets,  caliber  .46. 

4, 586, 451  rifle  bullets,  caliber  .45. 

76, 687  pounds  small-arms  powder. 

10, 147, 300  cartridge  primers. 

8, 150  cartridge  shells. 

14, 300  pounds  shot. 

22  shot-gun  outfits,  except  tools  and  cases. 

183, 250  cartridge  wads. 
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AMMUNITION  FOB  CANNON^ 


7,346 

blank  cartridges,  3-iDoh  gan. 

100 

blank  cartridges,  12-ponnder  gun. 

74 

1.5-inch  cartridge  oases. 

875 

metallic  fases. 

751 

paper  fases. 

25 

percassion  fases. 

32 

wooden  fases. 

700 

pounds  cannon  powder. 

24,100 

jmnnds  hexagonal  powder. 

15 

pounds  mealed  powder. 

3,500 

pounds  mortar  powder. 

1,000 

electric  primers. 

98, 525 

friction  primers. 

Class  TX. 

107 

arm  racks. 

463 

sharpshooters'  badges. 

183 

bars  for  sharpshooter  badges. 

1 

sling  chain. 

22 

chocks. 

1 

crane. 

231 

signal  flags. 

1 

gun  lift. 

129 

haliards. 

12 

intrenching  tools. 

6,106 

marksman's  buttons. 

2,680 

marksman's  pins. 

3 

marking  rods,  disks,  and  brashes. 

246 

shot  marks  and  staves. 

2 

rail  platforms,  mortar. 

6 

rollers. 

160 

streamers. 

2 

trace  ropes. 

BBINTON  TABGET  AND  PABTS. 

16    targets,  complete. 
58    frames. 

OUSmNG  TABGET  AND  PABTS. 

21  targets,  complete.  . 

2  car  frames. 

4  cross  pieces  and  uprights. 

134  frames. 

2  flsh  plates  with  bolts  and  nuts. 

12  rails. 

4  truck  wheels  and  axles. 

LAIDLET  TABGET  AND  PABTS, 

228    targets,  complete. 
96    axles. 
6    center  blocks  aud  pins. 
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296  cross  pieces. 

865  frames. 

154  journal  boxes. 

36  journal-box  pins. 

20  journal  posts. 

186  keys  for  frames. 

40  levers. 

91  lever  blocks. 

196  nave  boxes. 

4  spring  stops. 

424  rails. 

481  uprights. 

70, 040  paper  targets. 

1  sectional  target. 

10  Texas  targets. 

16  Texas  target  centers. 

3  Texas  target  cross  pieces. 
6, 192  target  centers. 

171  steel  target  frames. 

954  wood  target  frames. 

14|464,500  target  pasters. 

4  target  plates  for  gallery  practice. 
10, 666  cloth  silhouettes. 

63, 187  paper  silhouettes. 

222, 641  strings  for  skirmish  target. 

PABTS  OP  SHOT-GUN  OUTFIT. 


8  brush  wipers. 

86  powder  canisters. 

8  drifts. 

7  field  cases. 

8  funnels. 

8  powder  and  shot  chargers. 

8  priming  tools. 


RELOADING  TOOLS,  BTO. 

32  sets  bench  tools. 

16  sets  hand  tools. 

24  combination  anvils. 

6  ball  molds. 

37  brush  wipers. 

11  adjustable  chargers. 

3  bench  powder  chargers. 

9  crimping  and  reloading  dies  for  revolver  cartridges. 

85  crimping  and  reloading  dies  for  rifle  cartridges. 

1  cap  for  crimping  die. 

11  bench  resizing  dies. 

8  resizing  dies  for  revolver  shell. 

124  resizing  dies  for  rifle  shell. 

27  drifts. 

1  primer  extractor. 

65  primer  extractor  pins. 

31  funnels. 

3  gauges,  total  length. 
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22  ladles. 

34  mallets. 

35  oil  cans. 

55  primiDg  tools. 

9  priming-tool  spindles. 

8  reloading  pancbes  for  revolver  cartridges. 

59  reloading  punches  for  carbine  and  rifle  cartridges. 

90  resizing  pnncbes. 

3  safety  sockets. 

8  sbell  extractors. 

7  sbell  scrapers. 

8  strainers. 
30  wiping  rods. 

1  die  wrench. 

PBIMER-INSBETING  TOOLS  AND  PARTS. 

2  primer  inserting  tools,  complete. 

3  bashings. 

1  pinion  lever. 

2  primer  setters. 
2  screws. 

PRIMER-EXTRACTING  TOOLS  AND  PARTS. 

2  primer  extracting  tools,  complete. 

45  extractor  pins. 

1  spindle. 

6  pin  screws. 

SHELL-RESIZING  TOOLS  AND  PARTS. 

2  shell  resizing  tools,  complete. 
1  base. 

1  lower  cross-bar. 

43  dies,  lower,  rifle. 

279  dies,  npper,  rifle. 

10  dies,  revolver. 

1  ejecting  wire. 

2  lever-pin  screws. 
2  link-pin  screws. 

13  rings. 

16  spindles. 

1  spindle  screw. 

1  sirindle-screw  nut.     ^ 

2  rod  wrenches. 

POWDER -CHARGING  TOOLS  AND  PARTS. 

2  chargers. 

1  receiver  and  fannel. 

1  receiver  nut. 

2  wrenches. 

ASSEMBLING  AND  CRIMPING  TOOLS  AND  PARTS. 

1  assembling  and  crimping  tool,  complete. 

17  dies. 
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1 

die-lever  pin. 

1 

shell  rest. 

1 

shell-rest  set  screws. 

12 

steins. 

2 

stem  screws. 

2 

stem -lever  pin  screws. 

7 

spindle  screws. 

1 

check-lever  spring. 

Glass  X. 

PARTS  OF  CLASS  L 

12 

sets  DeBangs  gas  checks. 

5 

cnps  for  gas  check. 

11 

firing  pins  for  Gatling  gnn. 

1 

obtorator  plate. 

2 

screw  stnds  for  rifle  gun. 

2 

spindles  and  nnts  for  gas-check  pad. 

2 

pairs  of  trunnion  rings. 

3 

vent  pieces. 

PARTS  OF  CLASS  11. 

24  bolts  and  nuts. 

24  bolts  for  pole-yoke  collar. 

8  spring  brakes  for  field  gun. 

2  limber  chests.  • 

1  elevating  screw. 

5  keys  for  ammunition  chest. 

48  linchpins. 

4  nave  bands. 

16  nuts  for  carriage. 

23  i>oles. 

5  pole  yokes. 

4  pole-prop  sockets. 

1  rail. 

2  retraction  ropes. 
1  pair  shafts. 

6  stakes  for  mortar  wagon. 
29  stay  pins. 

26  stay-pin  keys  and  chains. 

1  stock,  caisson. 

1  stock,  carriage. 

2  tire  bands. 
20  tire  bolts. 
40  washers. 

8  wheels,  carriage. 

PARTS  OP  CLASS  IH. 

97  bridles,  artillery. 

13  bridle  ornaments. 

614  J>rass-plated  buckles. 

226  iron  roller  buckles. 

31  collars. 


40  REPORT   OF   THE   CHIEF   OF   ORDNANCE. 


4 

girths  for  drivers'  saddles. 

105 

halters,  artillery. 

80 

halter  chains. 

50 

halter  straps. 

1 

pair  hames. 

25 

hame  straps. 

62 

doable  S  hooks. 

4 

leg  gaards. 

50 

cold  shat  links. 

20 

pole  pads. 

26 

pole  straps. 

10 

rammer  heads. 

70 

rosettes  for  artillery  bridles. 

1 

drivers'  saddle. 

16 

drivers'  saddle  seats. 

6 

sponge  heads. 

139 

woolen  sponges. 

24 

staples  for  valise  saddles. 

4 

brass  stirraps. 

20 

stirrup  straps. 

11 

lead  traces. 

13 

wheel  traces. 

233 

whips. 

PARTS  OF  CLASSES  IV  AND  V. 

700  base  plags  for  shell. 

100  sabots  fpr45-inch  shot  and  shell. 

PARTS  OF  CLASS  VL 

Springfield  carbine, 

7  bands. 

16  band  springs. 

146  bridles. 

156  bridle  screws. 

132  breech  block  cap-screws. 

105  bntt-plates. 

5  bnttplate  covers. 

12  bntt-plate  screws. 

140  cam  latch  springs. 

31  cover  springs. 

26  cover-spring  screws. 

31  cover-friction  springs. 

25  cover  stad  pins. 

306  ejector  springs. 

306  ejector-spring  spindles. 

60  extractors. 

262  firing  pins. 

140  firing-pin  screws. 

152  front  sights. 

245  front-sight  covers. 

30  front-sight  cover-screws. 

8  hammers. 

2  lock  plates. 

60  mainsprings. 
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16  maiuspriDg  swivels. 

20  mainspring  swivel-rivets. 

25  pistol-grip  screws. 

892  rear  sights. 

146  rear  sight  base-screfws. 

20  rear  sight-leaves. 

12  rear  sight-leaf  slides. 

42  sears. 

162  sear-screws. 

02  sear  springs. 

32  sear-spring  screws. 

12  side  screws. 

328  stocks,  assembled. 

42  stocks,  spring-fitted. 

696  stocks,  wood  part. 

207  swivels. 

32  swivel-bars. 

44  swivel-bar  rings. 

20  tang  screws. 

79  tamblers. 

194  tnmbler-screws. 

Springfield  rifle. 

351  lower  bands. 

79  npper  bands. 

180  band  springs.  ^ 

145  bayonets.  ^ 

20  bayonet  clasps. 

48  bayonet-clasp  screws. 

100  bayonet-clasp  stop-screws. 

12  breech-block  caps. 

153  breech-block  cap  screws. 

262  bridles. 

757  bridle  screws. 

103  butt  plates. 

254  butt-plate  screws. 

6  butt-plate  cover  screws. 

477  cam-latch  springs. 

1, 965  ejector  springs. 

1, 373  ejector  spring  spindles. 

306  ejector  studs. 

6, 195  extractors. 

6,327  firing  pins. 

1, 575  firing-pin  screws. 

62  front-sights. 

90  front-sight  covers. 

181  front-sight  cover  screws. 
114  front-sight  pins. 

126  guard  bows. 

170  guard  bow  nats. 

341  guard  bow  swivels. 

269  guard  bow  swivel  screws. 

123  guard  plates. 

959  guard  screws. 

302  hammers. 

475  hinge  pins. 


42  REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

77  locks. 

131  lock  plates. 

326  mainsprings. 

644  mainspriug  swivels. 

424  mainspring  swivel  rivets. 

118  pistol-grips. 

393  pistol-grip  screws. 

36  ramrods. 

232  ramrod  stops. 

467  rear  sights. 

121  rear  sight  base  screws. 

20  rear  sight  slide  screws. 

319  rear  sight  screws. 

588  sears. 

379  sear  screws. 

627  sear  springs. 

482  sear  spring  screws. 

676  side  screws. 

194  side-screw  washers. 

332  stocks,  wood  part. 

620  tang  screws. 

263  tips. 

307  tip  screws. 

594  triggers. 

212  trigger  screws. 

753  tumblers. 

417  tumblers,  swiveled. 

864  tumble^  screws. 

1  windage  screw- head. 

1  windage-screw  head  pin. 

Springfield  shotgun. 

1  barrel. 

268  extractors. 

5  mainsprings. 
1  receiver. 

1  stock. 

2  tumblers. 

Spencer  repeating  shotgun. 

1  cartridge  stop. 

2  cartridge  stop-pin  screws. 
1  extractor. 

1  firing  pin. 

1  firing-pin  spring. 

1  magazine  spring. 

1  mainspring. 

1  sear  spring. 

2  slide-plate  screws. 

Parlcer  shotgun. 

6  mainsprings. 
16  plungers. 

14  plunger  springs. 

4  tumbler  screws. 
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Hotehkiss  magazine  rifle. 


20    extractors. 
20    mamspringa 


Lee  magazine  rifle. 


4 

extractors. 

4 

extractor-springs. 

4 

firing  pins. 

100 

magazines. 

20 

magazine  springs. 

4 

mainsprings. 

4 

sear  springs. 

Coifs  revolver. 

111 

back  straps. 

880 

back-strap  screws. 

997 

bolts. 

986 

bolt  screws. 

1 

barrel. 

515 

center  pins. 

347 

center-pin  bushings. 

375 

centek*-pin  catch-screws. 

059 

center-pin  screws. 

21 

cylinders. 

661 

ejector  heads. 

582 

ejector  rods. 

931 

ejector  springs. 

369 

ejector  tubes. 

820 

ejector-tube  screws. 

332 

firing  pins. 

326 

firing-pin  rivets. 

51 

frames. 

169 

front  sights. 

109 

gates. 

105 

gate  catchers. 

304 

gate-catch  screws. 

344 

gate  springs. 

105 

guards. 

1,322 

guard  screws. 

1,1^ 

hammers. 

148 

hammer-cams. 

286 

hammer  rolls. 

396 

hammer-roll  rivets. 

815 

hammer-screws. 

696 

hands. 

792 

hand-springs. 

773 

mainsprings. 

705 

mainspring  screws. 

76 

recoil  plates. 

32 

sear  springs. 

38 

sear-spring  screwsl 

1,548 

sear  and  stop-bolt  springs. 

1,477 

sear  and  stop-bolt  spring  screws. 

350 

stocks. 
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291  Rtop-bolts.  • 

937  triggers. 

875  trigger  screws. 

8cho field- Smith  &  Wesson  revolver. 

1  hammer. 

1  hand-spring. 

1  strain-screw. 

26  triggers. 

12  month  pieces  for  cavalry  saber  scabbard. 

1  scabbard  for  mnsician's  sword. 

2  scabbards  for  non-commissioned  officers'  swords. 

PABTS  OF  CLASS  YH. 

98  curb-bits. 

24  bridle  headstalls. 

24  pairs  bridle-reins. 
162  bridle  ornaments. 

7y  931  brass-bar  buckles. 

2y  620  brass- wire  buckles. 

ly  573  iron-bar  buckles. 

ly  927  iron-roller  buckles. 

198  cincha  straps. 

Ij  108  coat-straps. 

617  curb-straps. 

lOy  620  brass  escutcheon-pins. 

364  halter-bolts. 

3  halter-chains. 
245  halter-rings. 
650  halter-squares. 
430  japanned  nails. 

938  ovals. 

1, 306  brass  rings. 

224  iron  D -rings. 

896  iron  rings. 

25  brass  shields. 

518  double-spring  lariat-snaps. 

72  canteen -strap  snaps. 

89  link-snaps. 

10  side-line  chains. 

372  side-line  fasteners. 

126  saber-belt  slides  and  hooks. 

20  pairs  saber-belt  slings. 

44  saddle-bag  studs. 

1, 088  brass  foot-staples. 

2, 684  brass  staples  for  rings. 

1%  yards  webbing,  3^  inches  wide. 

59^  yards  webbing,  4  inches  wide. 

PABTS  OP  CLASS  VIH. 

1, 530  cartridge  bags,  6-pouuder  gun. 

500  cartridge  bags,  12-pounder  gun. 

2,  787  cartridge  bags,  3-inch  gun. 
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600  cartridge  bags,  3.2-iiich  gun. 

1, 500  cartridge  bags,  4.5-iDch  gnn. 

485  cartridge  bag^,  8-inch  gun. 

500  cartridge  bags,  10-inch  gun. 

20  cartridge  bags,  10-inch  mortar. 

300  cartridge  bags,  15-inch  gun. 

110  fuse  plugs,  brass. 

100  fuse  plugs,  wood. 

50  water  caps. 


PAET  SECOND. 

CLOTH,  BOPE,  THREAD,  ETC. 


20, 092^  yards  cotton  cloth. 
5    iK>unds  cotton  cord. 
50    pounds  cotton  waste. 
32f  pounds  sash  cord. 
200    ifeet  braided  sash  cord. 


10 

IK>unds  curled  hair. 

10 

pounds  marline. 

40 

IK>unds  rope. 

605 

IK>unds  thread. 

635 

pounds  tow. 

47 

pounds  twine. 

IRONMONGERY. 

199  pounds  sheet  brass. 

2 

brass  clamps. 

37^  pounds  copper. 

16,694 

horse-shoes. 

644 

pounds  bar  iron. 

1,448 

pounds  horse-shoe  nails. 

940 

pounds  iron  nails. 

305 

padlocks. 

60 

brass  rivets  and  burrs. 

147^  pounds  brass  rivets  and  burrs. 

618|  pounds  copper  rivets  and  burrs. 

85^  pounds  iron  rivets  and  burrs. 

134 

gross  brass  screw  pins. 

203^\-  gross  brass  screws. 

29J 

gross  iron  screws. 

421 

pounds  steel. 

11,200 

copper  tacks. 

1 

paper  copper  tacks. 

33^  pounds  copper  tacks. 

3, 196, 400 

iron  tacks. 

12 

papers  iron  tacks. 

99f}  pounds  iron  tacks. 

40 

pounds  toe-calks. 

40 

pounds  copper  wire. 

10 

pounds  iron  wire. 

70 

pounds  zinc. 

( 
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LEATHER,  ETC. 

800    sides  bridle  leather. 
20^  feet  collar  leather. 
23y  589    poauds  harness  leather. 
171}  quarts  leather  blacking. 
28|  poands  leather  polish. 
303|  poands  black  wax. 
'   13    ounces  bristles. 
102    boxes  ingredients  for  leather  blacking. 

LUMBER,  ETC. 

l,60O    feet  boards. 
1, 482    feet  scantling. 
491    feet  timber. 

CLEANING,  HEATING,  AND  LIGHTINa 

12  bath  bricks. 

108  com  brooms. 

9  dusting  brushes. 

5  feather  dusting  brushes. 

122  button  brushes. 

62  button  sticks. 

37  pounds  candles. 

113  chamois  skins. 

10  boxes  cleaning  material. 

20  cleaning  plates. 

14,250  pounds  coal. 

45}  quires  crocus  cloth. 

5  pounds  emery. 

1, 035|  quires  emery  cloth. 
3}  quires  emery  paper. 
2    lanterns. 
104}  ounces  scouring  materiaL 

6  pounds  pomade. 
426    pounds  rottenstone, 

62}  quires  sandpaper. 

25    pounds  bar  soap. 
2, 483}  iK>unds  castile  soap. 
275    pounds  sponge. 
610    papers  tripoli. 
298    ounces  whiting. 
195    pounds  whiting. 

MATERIAL  FOR  OFFICE  USE. 

8  half-boxes  blacking  for  stencil  outfit. 

78  instruction  books. 

1  stencil  brush. 

25  pounds  hektograph  composition. 

352  ounces  indelible  ink. 

1  hektograph. 
6  door  mats. 

2  marking  outfits. 

2    sets  marking  outfit  screws. 
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25    boxes  stencil  paste. 

2  seal  stamps. 

110    iK>aDds  seiekling-wax. 
20    stencil  plates,  letters,  and  fignres,  sets. 

3  stencil  outfits  (sets). 

LABORATORY  STORES. 

13  gallons  alcohol. 
81^  IK>nnds  beeswax. 
10    iK>nnds  borax. 

5  pounds  chalk. 

15  iK>nnds  glue. 

23  i>ounds  straw  board. 

50  pounds  tallow. 

1, 172  pounds  Japan  wax. 

5  gallons  whisky. 

OILS,  PAINTS,  ETC. 

3  quarts  browning  mixture. 

65  gallons  coal-tar. 

25  quarts  cosmolubric.  > 

20  gallons  Japan  drier. 

50  gallons  lacker. 

20  pounds  lampblack. 

25  iK>unds  black  lead. 

125  iK>unds  white  lead. 

12  iK>unds  extract  logwood. 

121|  gallons  cosmoline  oil. 

4, 418  pounds  harness  oil. 

20  gallons  kerosene  oil. 

6  gallons  lard  oil. 
268|  gallons  linseed  oil. 

95i  gallons  neat's-foot  oil. 

40    gallons  neutral  oil. 
568|  gallons  sperm  oil. 
517^  pounds  black  paint. 
890    pounds  brown  paint. 

75    pounds  green  paint. 
637^  pounds  lead-color  paint. 
1, 764    pounds  olive  paint. 
5    pounds  Vermillion  paint. 

10    pounds  putty. 
202    gallons  turpentine. 

5  pounds  umber. 

MISCELLANEOUS. 

6  tool  bags. 

12    metallic  powder  barrels. 
12    chair  bottoms. 

6  cleaning  material  boxes. 

9    boxes  for  forge  and  battery  wagon  stores. 

14  packing  boxes. 

8    reloading  tool  boxes. 

7  tin  cans. 
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22  chamois  skin  saber  cases. 
289  arm  chests. 

2  tool  chests. 

184  cans  axle  grease. 

130  poands  axle  grease. 

215  pounds  wheel  grease. 

12  halliards. 
450  barrel  hoops. 

3  powder  kegs. 

300  iK>nnds  packing  paper. 

177  poands  petroleum  paper. 

110  poands  stencil  paper. 

MACHINES  AND  PABTS  OF  MACHINES. 

6  crasher  pressure  gauges. 
100  cylinder  pressure  gauges. 

1  star  gauge. 

1  engine  lathe. 

1  milling  machine. 

1  planing  machine. 

1  profiling  machine. 

1  inspecting  mirror. 

3  dies  for  gascheck  pad. 

TOOLS. 

11  anvils. 
149  aprons. 

8  augers. 

ly  144  awls. 

219  awl  handles. 

24  patent  awl  handles. 
19  axes. 

48  ax  handles. 

69  assorted  bits. 

25  sets  of  bits. 

5  lead-punching  blocks. 

1  iron  boiler. 

5  shoeing  boxes. 
10  braces. 

246  assorted  brushes. 

10  assorted  buckets. 

7  buttresses. 
1  calipers. 

7  chalk-4ines. 

102  assorted  chisels. 

7  saddlers'  damps. 

23  claw  tools. 

6  clinching  irons. 
40  compasses. 

13  iron  creasers. 

87  wooden  creasers. 

12  dies, 

1  die  stock  with  dies. 

6  dust  pans. 
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63  edged  tools. 
1,147  files. 

193  file  handles. 

6  cavalry  forges. 

2  forge  chests. 

4  fullers. 

1  funnel. 

3  gauges. 

16  draw  gauges. 

24  gimlets. 

2  glue  pots. 
2  gouges. 

2  grindstones. 

1  grindstone  arbor  anibcrank. 

1  grindstone  stand. 

220  assorted  hammers. 

13  sledge  hammers. 

39  hammer  handles. 

10  hatchets. 

19  hardies. 

8  saddlers'  horses. 

367  assorted  k  ni  ves. 

13  gauge  knives. 

15  splitting  knives. 
78  mallets. 

7  mauls. 

1  nail  claw. 

6,928  needles. 

96  nippers. 

4  oi)  cans. 

3  oil  droppers. 
34  oil  stones. 

1  sewing  palm. 

12  carpenters'  pencils. 

2  pickaxes. 

8  pickax  handles. 
81  pincers. 

16  planes. 
33  pliers. 

12  pointing  stakes. 

2  pokers. 

26  pricking  carriages. 

83  pricking  wheels. 

19  pritchels. 

153  assorted  punches. 

5  umI  punches  and  clinch  knives. 
49  spring  punches. 

1,003  rasps. 

7  reaping  hooks. 

2  riveting  irons. 

5  rivet  sets. 

2  rounding  irons. 

64  rules. 

62  sandstones. 

14  sash  tools. 
10  saws. 
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3 

saw-setH. 

2 

scrapers. 

50 

screwdrivers. 

1 

soriber. 

16 

scythes. 

4 

scythe  suaths. 

12 

scythe  stones. 

67 

shears. 

2 

pairs  rubber  shoes. 

19 

shovels. 

15 

slickers. 

18 

pairs  magazine  slippers. 

12 

spades. 

2 

spokeshaves.                • 

24 

squares. 

28 

taps. 

38 

thimbles. 

15 

ticklers. 

J06 

tongs. 

6 

tuyere  irons. 

35 

vises. 

2 

watering  pots. 

2 

wheelbarrows. 

64 

wrenches. 

Appendix  4. 


STATEMENT  OF  ORDNANCE,  ORDNANCE  STORES,  ETC.,  DISTRIBUTED 
TO  THE  MILITIA  FROM  JULY  1,  1887,  TO  JUNE  30,  1688,  UNDER  SEC- 
TIONS 1661  AND  1667,  REVISED  STATUTES  UNITED  STATES. 

Glass  I. 

7    S-inch  wrought-iron  guns. 

6  Gatling  gans,  10  barrels,  long,  caliber  .45. 

Class  U. 

7  carriages  and  limbers  for  3-inch  gans. 

6    carriages  and  limbers  for  Qatling  gans,  caliber  .45. 

2    carriages  and  limbers  ( metallic)  for  Qatling  guns,  caliber  .45. 

2    caissons  and  limbers  for  3-inch  gnus. 

Glass  III. 
6    fuse  blocks. 

6  fase  cutters. 
2    fuse  gouges. 

2  fuse  wrenches. 

29  gunners'  haversacks. 

7  gunners'  gimlets. 
6  gunners'  pincers. 

25  handspikes,  trail. 

4  harness  sacks. 

84  lanyards. 

47  priming  wii'es. 

0  prolonges. 

12  pole-psMls. 

15  paulins,  12  by  15  feet. 

6  pendulum  hausses. 

6  pendulum  hausse  pouches. 

4  pendulum  hausse  seats. 

21  sets  artillery  harness,  2  horses,  lead. 
34  sets  artillery  harness,  2  horses,  wheel. 

8  sponge-buckets,  iron. 

10    sponges  and  rammers,  6-pounder  gun. 

22  siK>nges  and  rammers,  3-inch  rifle. 
10    sponge  covers,  6-pounder  gun. 

32    spoUge  covers,  3  inch  rifle. 
12    sponge  heads,  3  inch  rifle. 
2    sponge  heads,  12pounder  mountain  howitzer. 
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84  thambstalls. 

1  tar  backet,  iron. 
33  tabe-pouches. 

6  tow  hooks. 

15  tompions. 

17  vent-covers. 

6  vent-punches. 

24  worms  and  staves. 

2  water  backets. 

IMPLEMENTS  FOR  GATLING  GUNS. 

Ill  feed  cases. 

66  feed  magazines. 

12  gan  covers. 
8  handspikes. 

6  hammers,  riveting. 

8  oilers. 

4  sight  cases. 

6  screw  wrenches. 

Classes  IV  and  V. 

70  10-inch  shot. 

34  10-inch  shell. 

25  10-inch  mortar  shell. 

13  12  poander  canister,  filled  and  fixed. 
12  12-pounder  case-shot,  filled  and  fixed. 
25  6-pounder  case-shot,  filled  and  fixed. 
25  6-pounder  canister,  filled  and  fixed. 
20  3-inch  shot. 

20  3-inch  shot,  fully  prepared. 

20  3-inch  time  sbell,  fully  prepared. 

25  3-iuch  case-shot,  filled  and  fixed. 

20  3-inch  case-shot,  fully  prepared. 

25  3inch  canister,  filled  and  fixed. 

20  3inch  canister,  fully  prepared. 

100  3-inch  shell. 

200  3-inch  Parrott  shell. 

100  3-inch  percussion  sbell,  fully  prepared. 

145  3-inch  Hotcbkiss  time  fuse  shell. 

25  3-inch  Hotcbkiss  percussion  shell,  fully  prepared. 
80  3-inch  Hotcbkiss  case-shot. 

Class  VI, 

8, 526  Springfield  rifies,  caliber.  45. 

216  Springfield  cadet  rifles,  caliber.  45. 

371  Springfield  carbines,  caliber.  45. 

218  Colt's  revolvers,  caliber.  45. 

201  officers'  swords. 

14  non-commissioned  officers'  swords. 
4  musicians'  swords. 

56  sabers,  light  artillery 
528    sabers,  light  cavalry. 

26  sabers,  cavalry  officers. 
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1  swordy  miyor-general. 

1  sword,  brigadier-general. 

170  bayonets. 

Class  VII. 

7, 903  combination  screw-drivers. 

7, 903  headless  shell  extractors. 

HORSE  EQUIPMENTS  FOR  CAVALRY. 

649  curb  bridles,  cavalry. 

255  pairs  spurs  and  straps. 

500  cavalry  saddles,  leather. 

80  cavalry  saddles,  rawhide. 

347  artillery  saddle  blankets. 

364  cavalry  saddle  blankets. 

30  saddle  cloths,  hair. 

31  saddle  cloths,  officers. 
75  pairs  sweat-leathers. 

211  halters  and  straps. 

161  pairs  saddle-bags. 

1  bridle,  watering. 

6  horse  brushes. 
41  nose-bags. 

41  lariats. 

41  picket-pins. 

1  crupper. 

1  horse-cover. 

1  link  and  snap. 

1  side-line. 

1  stirrup  with  hood. 

50  bridle  reins. 

INFANTRY  EQUIPMENTS. 

5, 277  bayonet  scabbards. 

2, 500  blanket  bags. 

2, 500  pairs  blanket-bag  shoulder  straps. 

2, 500  pairs  coat  straps. 

1, 450  canteens  and  straps. 

150  cartridge  belts  and  plates. 

5, 468  cartridge  boxes. 

295  cartridge  belts,  woven. 

9,556  gun  slings. 

6, 650  haversacks  and  straps. 

7, 145  waist  belts  and  plates. 

700  waist  belts. 

10  waist  belts  and  plates,  non-commissioned  officers. 

7  shoulder  belts  and  plates,  non-commissioned  officers. 
2, 200  meat  cans. 

720  tin  cups. 

920  knives. 

920  forks. 

1,108  spoons. 
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ABTILLEBT  AOCOUTEBMBNTS. 

90  artillery  saber  belts  and  plates. 

OAYALBT  EQUIPMENTS. 

671  carbine  slings. 

571  carbine  sling  swivels. 

200  carbine  boots  and  straps. 

165  pistol  holsters. 

62  pistol  cartridge  poaches  (cap  poaches). 

890  saber  belts  and  plates. 

168  saber  knots. 

136  saber  attachments. 

400  cartridge  belts. 

24  sword  belts  and  plates,  officer's. 

Olass  VIII. 

126  blank  cartridges,  12-poander  gan. 

300  blank  cartridges,  10-poander  gan. 

800  blank  cartridges,  6-poaiider  gan. 

2, 000  blank  cartridges,  3-inch  rifle. 

1, 268, 000  rifle  ball  cartridges,  caliber  .46. 

714, 000  rifle  ball  cartridges,  caliber  .50. 

425, 000  rifle  blank  cartridges,  caliber  .46. 

9,000  rifle  blank  cartridges,  caliber  .60. 

14,000  carbine  ball  cartridges,  caliber  .46. 

66, 000  revolver  ball  cartridges,  caliber  .46. 

1,  000  revolver  blank  cartridges,  caliber  .46. 

1, 000  primed  cartridge  shells,  caliber  .46. 

20, 000  labricated  rifle  ballets. 

90, 000  round  balls  (140  grains)  caliber  .46. 

20, 600  cartridge  primers. 

14, 920  friction  primers. 

26  fnses,  time,  metallic. 

300  fnses,  time,  paper. 

160  fases,  time,  wood. 

125  fase  plugs,  time.    ; 

106  fnse  plugs,  percassion. 

26  cartridge  oags,  lO-inch  siege  mortar. 

60  cartridge  bags,  10-inch  Bodman  gan. 

600  pounds  cannon  powder. 

600  pounds  mortar  powder. 

7  ponnds  musket  powder. 

200  pounds  small-arms  powder. 

inSCELLANBOUS. 

466  arm-chests. 

26  adjustable  chargers. 

40  boxes  cleaning  material. 

12  chamois-skins. 

371  jointed  ramrods. 

200  marksman's  bnttons. 

301,000  pasters. 


\ 
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4, 600  paper  targets. 

12  padlocks  for  limbers  and  chests. 

2  ponnds  browning  mixture. 

6  pounds  harness  oil. 

10  ponnds  polish  for  leather. 

2  pounds  scouring  material. 

2  quires  emery-cloth. 

2  quires  emery-paper. 

2  quires  sand-paper. 

10  sharpshooters'  badges. 

1  set  reloading  tools. 
8^557  wiping-roilSy  wooden. 

2  resizing  dies,  extra. 

PART0  OF  SPRINOFIEU)  BIFLB.  OAUBEB  .45. 

75  bridles. 

75  bridle  screws. 

4  breech  screws. 
42  breech-blocks. 

20  breech-block  cap-screws. 

5  butt  plates. 

220  butt-plate  screws. 

6  band  springs. 

40  bayonet-clasp  screws. 

70  cam  latches. 

512  cam-latch  springs. 

600  ejector  springs. 

450  ejector-spring  spindles. 

1,300  extractors. 

1,420  front  sights. 

ly  400  front-sight  covers. 

1, 420  front-sight  pins. 

3, 050  firing  pins. 

700  firing-pin  screws. 

10  guard  bows. 

20  guard-bow  nuts. 

250  guard-bow  swivels. 

225  guard-bow  swivel  screws 

3  guard  plates. 

7  guArd  screws. 

235  hammers. 

236  hinge  pins. 

100  hinge-pin  studs. 

1, 431  lower  bands. 

143  locks. 

45  lock-plates. 

236  mainsprings. 

275  mainspring  swivels. 

210  mainspring  swivel  rivets. 

ly  518  rear  sights. 

36  rear-sight  slides. 

30  rear-sight  base  screws. 

20  rear-sight  joint  screws. 

40  rear-sight  leaf  screws. 

311  ramrods. 
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60  ramrod  stxips. 

37  stacking  swivels. 

Ij  175  sear.^. 

100  sear  screws. 

050  sear  springs* 

500  sear-spring  screws* 

523  side  screws. 

100  side-screw  washers. 

444  spring  vises. 

81  stocks,  complete. 

200  stocks  (wood  part). 

22  stocks,  assembled. 

573  tumblers. 

906  tumbler  screws. 

2, 448  tumbler  punches. 

307  tang  screws. 

35  thumb-pieces. 

150  upper  bands. 

25  upper-band  screws. 

PARTS  OF  SPRINGFIELD  OARBmE,  CALIBER  .45. 

6  swivel  bars. 

5  swivel  rings. 

PARTS  OF  colt's  REVOLVER,  CALIBER  .45. 

210  bolt  springs. 

10  firing  pins. 

10  gate  springs. 

10  gate  catches. 

25  hands. 

25  hand-springs. 

10  hammers. 

10  hammer  cams. 

10  hammer  screws. 

210  sear  springs. 

TOOLS,  ETC. 

1  anvil,  smiths'. 

2  aprons,  leather. 
4  axes,  felling. 

6  shovels,  smiths'. 

6  shovels,  long-handled. 

6  spades. 
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STATEMENT  OF  ORDNANCE,  ORDNANCE  STORES,  ETC,  DISTRIBUTED  TO 
COLLEGES  from:  JULY  1,  1887,  TO  JUNE  30,  1888,   UNDER  SECTION  1225 
REVISED  STATUTES  UNITED  STATES,  AS  AMENDED  BT  ACT  APPROVED 
JULY  5,  1876. 

Glass  I. 

1    6-poaiider  bronze  gan. 

Class  VI. 

500    Springfield  cadet  rifles,  caliber  .45. 
15    swords,  non-commissioned  officers'. 

Class  VII. 

700  bayonets  cabbards. 

700  cartridge  box3S. 

700  waist  belts  and  plates. 

20  waist  belts  and  plates,  non-commissioned  officers^ 

24  shoulder  belts  and  plates,  non-commissioned  officers'. 

23  frogs,  sliding,  non-commissioned  officers'. 

Class  VIII. 

250  blank  cartridges  for  12-poander  gun. 

400  blank  cartridges  for  lO-pounder  gun. 

500  blank  cartridges  for  6-pounder  gun. 

1,250  blank  cartridges  for  3-iucli  gun. 

28, 0(10  carbine  ball  cartridges,  caliber  .45. 

29, 000  carbine  blank  cartridges,  caliber  .45. 

1, 000  carbine  ball  cartridges,  caliber  .50. 

1,000  carbine  blank  cartridges,  caliber  .50. 

1, 000  rifle  ball  cartridges,  caliber  .50. 

3, 000  rifle  blank  cartridges,  caliber  .50. 

6, 900  friction  primers. 
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STATEMENT  OF  ORDNANCE  STORES  ISSUED  TO  THE  EXECUTIVE  DE- 
PARTMENTS DURING  THE  YEAR  ENDED  JUNE  30,  1888,  UNDER  THE 
PROVISIONS  OF  THE  ACT  OF  MARCH  3,  1879. 

TO  THE  TBEASUBT  DEPARTMENT. 

2  Oatling  guns,  caliber  .45. 

5  carriages,  witbont  limbers,  for  Oatling  gnn,  caliber  .45. 

10  Springfield  rifles. 

8  Springfield  carbines. 

10  bayonet  scabbards. 

10  cartridge  boxes. 

10  gnu  slings. 

10  waist  belts  and  plates. 

16, 600  rifle  ball  cartridges. 

600  carbine  ball  cartridges. 

500  hand  grenades. 

1  arm  chest. 

TO  THE  POST-OFFICE  DEPARTMENT. 

409    Colt's  revolvers. 
4, 800    revolver  ball  cartridges. 
4    arm  chests. 
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RBPOET  OF  ACTION  TAKEN  UNDER  THE  ACT  OF  MARCH  3, 1881.  DURING 

THE  FISCAL  YEAR  ENDED  JUNE  30,  1888. 

SOLD  TO  B.  I.  DUPONT  1>B  NBMOURS  A  CO. 
1887. 

Sept.  80.  103  pounds  brown  prismatic  powder  (scrap),  at  8  cents  per  pound. ..    t8. 24 

PURCHASED  FROM  E.  I.  DUPONT  DE  NEMOURS  A  CO. 

1887. 
Noy.  29.  300  pounds  square  powder^  at  25  cents  per  pound 75. 00 
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SHOWING  STATIONS  AND  DUTIES  OF  THE  OFFICERS  OF  THE  ORDNANCE 

DEPARTMENT  ON  OCTOBER  1,  1888. 


Rank  and  name. 


BRIGADIIB-ORNIRAL. 

Stephen  y.  B«ii6t 

C0L0NSL8. 

1.  8.  Criapin,  bieret 

2.  T.  O.  Baylor,  brevet 

3.  J.  M.  Whittemore 

LISUTBNAIITC0L0NEL8. 

1.  A.R.BaffinKton 

2.  D.  W.  Flagler,  brevet 

3.  A.  Mordecai,  brevet 

4.  F.  H.  Parker,  brevet 

MAJORS. 

1.  J.P.Farley 

2.  L.&Babbltt 

8.  W.A.lCarve 

4.  L  Arnold,  Jr 

5.  C.  Comly 

6.  J.  R.  McOinnem,  brevet. . 

7.  O.  W.McKee,  brevet 

8.  F.H.Phlppa 

9.  J.W.Reilly 

10.  J.  A.  Kress,  brevet 

CAPTAINS. 

1.  O.  E.  Michaelifl,  brevet. . . 

2.  C.B.Datton 

3.  J.G.Batler 

4.  C.Bryant 

5.  A.  L.yamey 

6.  J.C.Clifford « 

7.  J.£. Greer 

8.  J.Pitman 

0.  C.Shaler 

10.  H.  Metcalfe 
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Chief  of  Ordnance 


Commanding  the  Benlcia  Arsenal 

Commanding  the  Bock  Island  Arsenal. 
Commanding  the  Watervliet  Arsenal. . 


Commanding  the  National  Armory 

Commanding  the  Fnuikford  Arsenal  — 
Commanding  the  New  York  Arsenal, 

President  of  the  Ordnance  Board,  and 

President  of  Board  for  Testing  Rifled 

Cannon,  etc. 
Commanding  the  Watertown  Arsenal, 

and  Memoer  of  Board   for  Testing 

Rifled  Cannon,  etc. 


Member  of  the  Ordnance  Board,  and 
Member  of  Board  for  Testing  Rifled 
Cannon,  etc. 

Commandinj;  the  San  Antonio  Arsenal, 
and  Chief  Ordnance  Officer  Depart- 
ment of  Texas. 

Assistant  National  Armory 

Commanding  the  Fort  Monroe  Arsenal. 

Commanding  the  Indianapolis  Arsenal  . 

Assistant,  Rock  Island  Arsenal 

Commanding  the  Allegheny  Arsenal ... 

Commanding  the  U.  S.  Powder  Depot. . . 

Commandine  the  A  ugasta  Arsenal 

Assistant,  Benicia  Arsenal 

Commanding  the  Kennebec  Arsenal — 
On  duty  under  the  Interior  Department 

Commanding  the  Saint  Louis  Powder 
Depot. 

Assistant.  Frankford  Arsenal 

Assistant,  Rock  Island  Arsenal 

Assistant-,  National  Armory 

Member  of  the  Ordnance  Board,  and 
Member  of  Board  for  Testing  Rifled 
Cannon,  etc. 

Commanding  the  Fort  A.  Lincoln  Ord- 
nance Depot,  and  Chief  Ordnance  Offi- 
cer Department  of  Dakota. 

Assistant,  Watervliet  Arsenal 

Instructor  of  Ordnance  and  Qnnnery,  U. 
S.  Military  Academy. 


Address. 


Washington,  D.  G. 


Benicia.  Cal. 
Rock  Island.  HI. 
West  Troy,  N.  Y. 


Springfield,  Mass. 
Philadelphia,  Pa. 
Governor's    Island,    New 

York  City.     Post-offloe 

box  1449. 

Watertown,  Mass. 


Governor's  Island,  New 
York  City.  Post-oflioe 
box  1440. 

San  Antonio.  Tex. 


Springfield, 
Fort  Monroe,  Ya. 
Indianapolis,  Ind. 
Rock  Island,  111. 
Pittsburgh,  Pa. 
Dover,  N.  J. 
Augnsta,  Ga. 
Benicia,  Cal. 


Auffusta,  Me. 

Geoiogioal  Survey,  Wash* 

ineton,  D.  C. 
Jeflerson  Barracks,  Mo. 

Phihfcdelphia,  Pa. 
Rock  Island,  lU. 
Springfield,  Mass. 
Governor's    Island,    New 

York  City.     Post-office 

box  1440. 
Fort  A.  Lincoln,  Dak. 


West  Troy,  N.  T. 
West  Point,  N.Y. 
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SHOWING  STATIONS  AND  DUTIES  OF  THE  OFFICERS  OF  THE  ORDNANCE 

DEPARTMENT^^ontinued. 


Bank  and  name. 


11.  W.S.Starring 

12.  C.S.Smitfa 

13.  S.£.BIant 

14.  F.Heath 

15.  D.M.  Taylor 

16.  D.  A.Lylo 

17.  J.  Rockwell,  Jr 

18.  J.C.Ayres 

19.  M. W.Lyon 

ao.  C.W.Whipple 

21.  A.H.Ra8seU 

22.  R-Bimie,  jr 

23.  LMacNutt 

24.  C.CMorriaon 

25.  F.Baker 

28.  O.  B.Mitcham 

KIBST  LlBUTKRAim. 

1.  H.D.  Bonip 

2.  L.L.Bniff 

3.  C.H.Clark , 

4.  William  Crosier 

5.  W.B.Gorden 

6.  F.  E.  Hobbs 

7.  D.  A.  Howard 

8.  &E. Stuart 

9.  J.  Walker  Ben6t  

10.  W.  W.Gibeon 

OBDXA5CE     STOBSKEEPER& 
CAPTAIXB. 

A.  S.M.  Morgan 

W.H.Rexford 

D.  J.  Yoane 

If.  J.Greaiish 

V.McXaUy 


Commanding  the  Yanconyer  Barracks 
Ordnance  i>epot,  and  Chief  Ordnance 
Officer  Department  of  the  Columbia. 

Principle  Assistant  in  the  Ordnance  Bn- 
rean. 

Inspector  of  Rifle  Practice  at  the  head- 
qaartert  of  the  Army. 

Assistant,  Waterrltet  Arsenal 

On  special  duty  in  the  office  of  the  A^a- 
tant-General. 

On  foandrv  daty ,  Member  of  Board  on 
Life-SavtDff  Apparatus,  etc.,  under  the 
Secretary  or  the  Treasury,  and  Member 
of  Board  for  testing  Rifled  Cannon,  etc. 

Aflsistant,  Rock  Island  Arsenal 

Assistant,  Watervliet  Arsenal 

Commanding  the  Cheyenne  Ordnance 
Depot,  aad  Chief  Ordnance  Officer  De- 
partment of  the  Platte. 

Commanding  the  Fort  Leayenworth  Ord* 
nance  Depot,  and  Chief  Ordnance  Offi- 
cer Department  of  the  Missouri. 

Aflsistant,  Frankford  Arsenal 

On  duty  in  the  office  of  the  Chief  of  Ord- 
nance. 

Asaiatant,  Watertown  Arsenal 

Assistant  to  the  Ordnance  Board 

Aflsistant,  Frankford  Arsenal 

Assistant  Instructor  of  Ordnance  and 
Gunnery,  IT.  S.  Military  Academy. 

On  foundry  duty 

Assistant,  Watervliet  Arsenal 

Assistant,  National  Armory 

On  duty  in  the  office  of  the  Chief  of  Ord- 
nance. 

Assistant,  Watervliet  Arsenal 

On  foundry  duty 

Assistant  to  the  Ordnance  Board 

On  foundry  duty 

Assistant,  National  Armory 

On  foundry  duty 

On  duty,  Allegheny  Arsenal 

On  duty,  Indianapolis  Arsenal 

On  leave 

On  duty,  Augusta  Arsenal 

On  duty  in  the  office  of  the  Chief  of  Ord- 
nance. 


Address. 


Vancouver    Barracks, 
Wash.  Ter. 

Washington,  D.  C. 

Washington,  D.  C. 

West  Troy,  N.  T. 
Washington,  D.  C. 

Boston,  Mass.    Post-office 
box  2253. 


Rock  Island,  111. 
West  Troy,  N.  Y. 
Cheyenne,  Wyo.  Ter. 


Fort  Leavenworth,  Kans. 


Philadelphia,  Pa. 
Washington,  D.  C. 

Watertown,  Mass. 
Governor's    Island,    New 

York  City.     Post-office 

box  1449 
Philadelphia,  Pa. 
West  Point,  N.  Y. 


Boston,  Mass.    Post-office 

box  2253. 
West  Troy,  N.  Y. 
Springfleld,  Mass. 
Washington,  D.  C. 

West  Troy,  N.  Y. 
Station    (>,   Philadelphia, 

Pa. 
Governor's  Island,  New 

York   City.     Post-office 

box  1449. 
Station    G,   Philadelphia, 

Pa. 
Springfleld,  Mass. 
Station    G,    Philadelphia, 

Pa. 


Pittsburgh.  Pa. 
Indianapolis,  Ind. 
Washington,  D.  C. 
Augusta,  Ga. 
Washington,  D.  C. 


Appendix  9. 


MiDvAi'E  Steel  Wobkh, 

Philadelphia,  Pa.,  July  30, 1888. 

Sib  :  I  have  the  honor  to  sabmit  the  following  report  upon  the  work 
done  for  the  Orduance  Department  by  The  Mid  vale  Steel  Company  dur- 
iog  the  fiscal  year  endiag  June  30, 1888 : 

During  this  period  the  company  continued  the  fabrication  of  forc- 
ings for  3.2'iiich  »teel  breecli-loading  field  ganit,  under  their  contract 
of  Febrnary  19,  1887,  for  twenty-five  aets  of  anch  farginge ;  and,  in  ad- 
dition, furnished  the  Department  a  few  small  forgiugs  for  parts  of  breech 
mechaoiBm  which  were  reqnired  for  immediate  use. 

The  forgings  for  field  guns  have  been  completed  and  the  contract 
closed ;  they  are  similar  to  those  which  have  heretofore  been  made  for 
such  gans,  and  which  have  been  so  frequentl.v  described  in  former  re- 
ports that  no  further  account  of  them  aeema  necessary  at  this  time. 
The  physical  qualities  of  the  accepted  forgings  have  been  excellent,  as 
will  be  seen  by  examination  of  the  subjoined  tables  givlug  the  results 
of  test  of  specimens  from  those  forgings  accepted  during  the  fiscal 
year. 
SttuUt  ef  tttulh  Uit  o/langtMal 


wwoii 

ttiading  field  guns. 


fioM  endi  o/litbe»/or3.iiin!]nteitbrtt6k- 


'BotMoeptodsatheMrMoltii  retempartd  tad 
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MmulU  of  ttfuUe  strength  of  tangential  specimens  from  ends  of  inbeSf  etc, — Continaed. 


Nam* 

berof 

tube. 


36 
96 
S7 
37 
87 
87 
38 
38 
88 
88 


40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
41 
41 
41 
41 
43 
43 
43 
43 


Breeohof 
ale. 


Breeeh 

Moaale  .... 

....do 

Breech 

...do 

Hassle 

..  do 

Breech 

. . .  .do 

Mnxsle 

...do 

Breech. .... 

Hassle 

..  .do....... 

Breeoh 

do 

Hassle 

— do 

Breech 

Hassle 

....do. ...... 

Breech . . . . . 

Hassle.  ... 

»  •  •  vOV  ■   »  m  m  m  m  t 

Breech 

....do... .... 

Hassle..... 

Breech 

....do  ..... 
Hassle.... 
-do 


Kam- 
berof 
sped- 
men. 


2 
1 
8 

1 
8 

1 

2 

3 

4 

3 

4 

3 

4 

3 

4 

*l 

♦2 

*1 

*2 

•8 

•4 

•3 

t4 

t5 

to 

t5 
6 
1 
2 
1 
2 
0 

10 
0 

10 


Elastic 

Elonga- 

limit per 

tion  per 

square 

inch  un- 

inch of 

der  strain 

original 
section. 

limit. 

Founds. 

Inch. 

43,000 

.001400 

48.000 

.001550 

47,000 

.001500 

47.000 

.001550 

48.000 

.001650 

43.000 

.001500 

44.000 

.001550 

40,000 

.001600 

48,000 

.001700 

47.000 

.001650 

46,000 

-.001500 

44.000 

.001500 

44.000 

.001500 

44,000 

.001500 

45,000 

.001450 

50.000 

.001700 

48.000 

.001650 

46,000 

..001700 

42,000 

.001550 

43,000 

.001500 

44,000 

.001600 

48,000 

.001500 

46.000 

.001600 

55,000 

.001800 

63,000 

.001750 

50.000 

.001600 

60,000 

.001650 

50,000 

.001800 

51,000 

.001750 

45,000 

.001500 

45.000 

.001450 

47,000 

.001400 

47,000 

.001550 

48^000 

.001450 

47,000 

.001550 

Tensile 
strength 

per 
sqaare 
inch  of 
orlginsd 
section. 


Povndt. 
81,050 
84,500 
81,900 
88.000 
87,6(J0 
80,700 
82,050 
88.550 
87.».0 
82,300 
82,100 
84,050 
83,050 
80,400 
81.000 
87,150 
86,050 
87,0()0 
81,850 
83,450 
82,550 
83,700 
87  850 
87.350 
87,550 
90,400 
89,000 
02,050 
89.300 
83,800 
85.100 
88.200 
85,450 
89,800 
88,650 


Elonga- 
tion after 
rapture. 

Reduc- 
tion of 
area  after 
rupture. 

Psreent. 

Percent 

25.50 

40.3 

24.50 

43.3 

20.00 

46.2 

22.00 

43.3 

21.50 

43.3 

25.00 

49.1 

22.60 

40.1 

20.50 

34.0 

20.00 

30.7 

24.00 

40.3 

24.00 

40.3 

25.00 

49.1 

26  50 

51.9 

26.50 

46.2 

25.60 

46.2 

20.00 

80.7 

22.50 

46.2 

20.00 

87.1 

23.00 

37.1 

2V00 

43.3 

19.50 

80.7 

19.50 

43.3 

10.00 

37.1 

19.00 

87.1 

17.50 

87.1 

17.00 

37.1 

l&OO 

43.3 

19.50 

40.3 

23.60 

43.3 

26.50 

46.2 

23  00 

37.1 

21.50 

46.2 

26.00 

46.2 

20.50 

46u2 

21.00 

48.1 

*  Kot  accepted  on  these  results ;  retompered  and  annealed. 

t  Hot  accepted  on  these  results ;  reannealed  and  then  accepted  without  farther  test. 

ResMs  of  tensile  test  of  tangential  specimens  from  jackets  for  ^/i-inch  steel  hreech-loading 

field  guns, 

[Length  of  specimen,  2  inches ;  sectional  area,  0.2  of  a  square  inch.] 


Kom- 

berof 

Jacket. 

Num- 
ber of 
speci- 
men. 

Elastic 
limit  per 
sqaare 
inch  of 
original 
section. 

Elonga- 
tion per 
inch  un- 
der strain 
at  elastic 
limit. 

Tensile 
strength 

per 

square 

inch  of 

original 

section. 

Elonga- 
tion after 
rupture. 

Reduc- 
tion of 
area  after 
rupture. 

- 

Inch, 

Pound*. 

Percent 

Percent 

27 

5 

62,000 

.001800 

100.100 

20.50 

37.1 

27 

6 

52,000 

.001750 

09,150 

21.00 

37.1 

40 

•1 

48.000 

.001700 

96,450 

21.50 

37.1 

40 

•2 

48,000 

.001660 

95,400 

20.00 

37.1 

40 

8 

55,000 

.001950 

107,050 

ia50 

34.0 

40 

4 

54.000 

.001950 

104,460 

19.00 

37.1 

44 

•        *1 

46,000 

.001500 

91,350 

20.00 

40.3 

44 

*2 

61,000 

.001750 

96,600 

15  00 

20.5 

44' 

t3 

54,000 

.001800 

101.200 

20.00 

40.3 

44 

t4 

56.000 

.001950 

101.960 

15.00 

20.5 

4i 

5 

52,000 

.001750 

94.060 

19.00 

40.8 

44 

6 

52,000 

.001800 

95,050 

17.00 

27.4 

*  Not  accepted  on  these  resiilta  ;  rotempored  aud  annealed, 
t  Not  accepted  on  these  results ;  reannealed. 
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The  small  breech  mechanism  forging^  referred  to  were  produced 
promptly,  and  were  of  satisfactory  quality.  The  following  list  shows 
their  nature : 

Two  forginga  for  gas-check  cups  for  5  iocb  rifle  and  two  forgiags  for 
gaa-cbeck  cups  for  7-inch  howitzer. 

Two  steel  forgiugs  for  pressure  gauges. 

One  gas-check  cup  forging  for  3.2-inch  steel  fleld-gau. 

One  steel  forging  fur  spindle  and  bead  for  3.2  inch  st«el  fleld-gnn. 

Five  forgings  for  gas  check  cups  for  3.2-inch  steel  field-guns. 

Steel  forgings  for  breech  mechanism  of  S-iuch  and  lO-iocfa  steel  rifles, 
viz,  one  hiuge  block,  one  segmental  gear,  and  eighteen  bolts. 

Some  of  these  forgings  were  accepted  without  test,  the  metal  and 
treatment  being  satisfactory  to  the  Department.  So  many  of  them  as 
were  tested  showed  the  following  results : 
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No  new  contracts  for  gan  material  have  been  made  daring  the  year, 
there  having  been  no  fands  available  for  that  purpose  on  account  of 
the  uon  passage  by  Congress  of  any  bill  making  appropriation  for  the 
armament  of  fortifications. 

There  has  consequently  been  comparatively  little  to  do  at  this  place 
in  the  way  of  constant  daily  inspection  work:  the  time  available  for 
other  work  has  been  well  employed,  it  is  thougnt,  in  the  preparation  of 
the  first  dranght  of  specifications  governing  the  mannfacture  of  forgings 
for  steel  guns  of  all  calibers ;  in  completing  the  record  of  the  mannfact- 
ore  of  all  the  steel  forgings  which  have  been  purchased  by  the  Depart- 
ment, and  in  preparing  the  blank  forms  for  future  records.  Thedraught 
of  specifications  has  teen  submitted  to  you  for  such  revision  as  may  be 
deemed  advisable  or  necessary ;  the  experience  of  the  Department  and 
of  this  office  during  the  past  five  years,  as  well  as  the  information  on 
file  in  the  Ordnance  Office,  in  respect  to  the  requirements  of  other  coun- 
tries have  all  been  considered  in  drawing  up  these  specifications,  while 
the  strength  and  security  of  the  built-up  structures  have  been  kept  in 
mind.  It  is  thought  that  under  these  specifications  the  United  ^»tes 
will,  with  intelligent  inspection  of  the  manufacture,  be  reasonably  cer- 
tain to  obtain  reliable  material  for  gun  construction;  that  the  guns  them- 
selves will  possess  sufficient  strength  and  iiower,  while  at  the  same 
time  steel  manufacturers  possessing  a  suitable  plant  will  be  able  to 
fairly  fill  the  specifications  with  very  little  difficulty  and  at  a  reasonable 
price.    The  amount  of  testing  required  has  been  reduced  to  a  minimum. 

F.  E.  HOBBS, 

Lieutenant^  Ordnance  Department^  U.  8,  Army, 

The  Chief  of  Obdnanob,  U.  S.  Armt, 

Woihinfftonj  D.  0. 
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REPORT  ON  THE  MAXIM  GUN. 

(2  plates.) 

Oednance  Board,  U.  S.  Army, 

New  York  Arsenal,  June  20,  1888. 

Sir  :  In  accordance  with  instractions  contained  in  letter  of  March  1, 
1888,  from  yonr  ofiGice,  to  test  the  Maxim  Machine  Oun,  the  Board  has 
the  honor  to  submit  the  following  report: 

In  company  with  Mr.  Broderick  Olote,  a  director  of  the  Maxim  Gun 
Company,  the  Board  proceeded  to  the  proving  ground  at  Sandy  Hook, 
where  the  operation  of  the  gun  was  explained  by  Mr.  Clote.  The  piece 
was  then  operated  by  him  to  substantiate  the  claim  for  its  simplicity  of 
construction,  and  the  certainty  and  rapidity  of  its  action.  The  car- 
tridges used  were  made  by  the  Winchester  Kepeating  Arms  Company 
and  were  furnished  by  the  Maxim  Gun  Company.  The  sujiply  having 
been  exhausted,  the  gun  was  formally  turned  over  to  the  Board  for 
trial.  With  the  gun  tested  by  the  company  there  was  turned  over 
another  differing  from  it  only  in  having  a  shorter  barrel  and  being 
without  a  water  jacket. 

DESCRIPTION. 

This  gun  may  properly  be  described  as  automatic,  no  force  other  than 
that  of  the  recoil  developed  by  the  discharge  being  required  for  its  com- 
plete operation,  that  is,  for  opening  the  breech,  extracting  the  empty 
shell,  withdrawing  a  cartridge  from  the  belt  in  which  the  cartridges  are 
delivered  to  the  gun,  cocking  the  piece,  inserting  the  cartridge  in  the 
chamber,  closing  the  breech,  and  placing  a  cartridge  in  position  to  be 
utilized  at  the  next  round.  The  first  four  operations  are  performed  di- 
rectly by  the  recoiling  barrel  and  its  connections,-  which",  at  the  same 
time,  place  a  heavy  coiled  spring  under  a  strain  of  extension.  The  spring 
by  its  re-action  returns  the  barrel  to  its  original  position  and  performs 
the  last  three  of  the  above-mentioned  operations.  The  barrel  is  screwed 
into  a  metal  frame,  which  has  a  reciprocating  motion  in  a  rectangular 
casing  inclosing  the  breech  mechanisn).  The  lock — which  is  also  the 
breech-block — has  a  reciprocating  motion  in  the  frame  independent  of 
that  of  the  latter  in  the  casing.  An  eccentric  crank  is  journaled  in  the 
sides  of  the  frame  near  its  rear.  A  link  connects  the  crank  with  a  fork, 
the  branches  of  which  are  pivoted  in  the  sides  and  near  the  front  of  the 
lock.  When  the  breech  is  closed  the  link  and  fork  are  in  the  prolonga- 
tion of  the  axis  of  the  bore  and  the  axes  of  crank  and  bore  are  in  the 
same  plane.  The  lock  or  breech-block  is  thus  supported  at  the  instant 
of  fire.  The  crauk  extends  clear  through  both  ^sidcs  of  the  casing  and 
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has  a  motion  of  translation  in  slots  cat  in  its  sides.  Its  left  extremity 
terminates  in  an  eccentric  cam  over  which  a  small  chain  connecting  with 
the  spiral  recoil  spring  is  woaud.  The  spring  is  attached  at  its  front  to 
the  exterior  of  the  casing.  To  the  right  extremity  of  the  crank  there  is 
attached  a  curved  arm  or  lever  which,  when  the  barrel  and  frame  recoil, 
comes  in  contact  with  another  lever  firmly  secured  to  the  casing.  The 
cnrvature  of  these  levers  is  such  as  to  cause  the  crank  to  rotate  slowly 
at  first,  but  with  a  gradually  accelerated  motion,  and  to  wind  up  the 
chain  at  the  left,  thus  putting  a  strain  of  extension  on  the  recoil  spring. 
This  rotation  of  the  crank  depresses  the  link  and  with  it  the  body  of  the 
fork.  A  rearward  motion  is  at  the  same  time  communicated  to  the  fork 
by  which  the  lock  is  withdrawn  from  the  face  of  the  breech  with  an  ac- 
celerated motion  corresponding  to  that  of  the  crank.  A  spring-stop  on 
the  side  of  the  breech-casing  limits  the  forward  rotation  of  the  crank- 
handle  and  by  its  elasticity  causes  the  handle  to  rebound,  thus  relieving 
the  recoil  spring  from  the  work  of  rotating  it  backward.  Another  stop 
combining  with  it  the  functions  of  a  catch  limits  the  rearward  rotation 
of  the  handle  and  prevents  it  from  rebounding  to  the  front.  This  catch 
readily  yields  when  the  system  recoils  and  leaves  the  crank  free  to 
rotate. 

TUE  LOCK. 

The  lock  consists  of  a  box  or  casing  containing  a  tumbler,  sear,  main- 
spring and  firing-pin  and  an  additional  or  safety  sear.  The  tumbler  is  a 
bent  lever  pivoted  near  its  middle.  The  upper  arm  engages  in  a  notch 
cat  on  the  under  surface  of  tlie  tiring-pin  and  serves  as  a  retractor.  By 
means  of  the  other  arm  the  lock  is  cocked  as  the  rear  end  or  body  of 
the  fork  before  referred  to,  which  now  performs  the  functions  of  a 
cocking-lever,  comes  in  contact  with  it  in  its  descent  and  rotates  the 
tumbler  until  the  nose  of  the  sear  drops  into  the  notch  on  its  face.  This 
rotation  of  the  tumbler  at  the  same  time  retracts  the  firing-pin.  The 
mainspring,  is  of  the  V  pattern,  one  branch  being  somewhat  shorter 
than  the  other.  The  longer  branch  enters  a  notch  cut  on  the  under 
surface  of  the  firing-pin  while  the  other  bears  against  the  tumbler. 

The  retraction  of  the  firing-jiin  has  the  eltect  of  compressing  the 
mainspring,  and  the  release  of  the  tumbler  by  the  sear  causes  the  pin 
to  move  under  the  action  of  the  spring.  In  order,  however,  that  there 
may  be  no  accidental  explosion  before  the  breech  is  closed  a  safety  sear 
is  provided.  This  sear  is  pivoted  at  its  front  above  the  firing-pin  and 
is  kept  in  contact  with  it  by  a  flat  si)ring.  A  shoulder  on  the  upper 
surface  of  the  pin  comes  in  contact  with  a  lug  on  the  under  surface  of 
the  sear.  Wheii  the  breech  is  completely  closed  the  fork  or  cocking- 
lever  is  in  line  with  the  axis  of  the  bore.  Just  before  reaching  this  po- 
sition it  comes  in  contact  with  the  lower  surface  of  the  safety  sear  and 
raises  it  so  as  to  free  the  lug  from  the  shoulder  on  the  pin.  The  piece 
is  then  ready  to  be  fired. 

The  trigger  consists  of  a  lever  pivoted  to  the  rear  of  the  breech-casing 
and  connected  with  a  grooved  slide  at  its  bottom.  A  spiral  spring  con- 
nects the  front  end  of  the  slide  with  the  front  of  the  casing  an  i  returns 
the  slide  to  position  when  it  has  been  withdrawn.  When  the  trigger- 
lever  is  pressed  in  toward  the  casing  the  slide  is  drawn  to  the  rear  and 
the  shoulder  forming  the  front  end  of  the  groove  comes  in  contact  with 
the  sear,  which  extends  into  the  groove,  and  trips  it.  If  the  trigger- 
lever  be  held  pressed  in  by  the  hand  or  by  any  attachment  the  tiring 
is  continuous. 
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The  extractor,  which  is  external  to  the  casing  of  the  lock  and  has  a 
vertical  sliding  motion  along  its  face,  is  an  under  cut  or  flanged  slide 
of  a  width  sufficient  to  take  in  the  head  of  a  cartridge.  It  is  auto- 
matically operated  by  two  bent  levers  pivoted  near  their  centers  to  the 
sides  of  the  lock.  One  arm  of  each  lever  engages  in  grooves  cut  on  the 
exterior  of  the  extractor.  The  other  arms  in  the  forward  movement  of 
the  lock  are  depressed  by  arms  on  the  fork  at  right  angles  to  it,  which 
strike  against  lugs  on  the  interior  of  the  breech-casing. 

^  THB  FEED. 

The  cartridges  are  carried  side  by  side  in  belts  made  of  two  pieces  of 
water- proofed  tapes  riveted  together,  leaving  spaces  large  enough  for 
single  cartridges.  The  belts  in  general  resemble  the  service  cartridge- 
belts,  though' they  are  longer,  each  containing  334  cartridges.  They 
are  carried  automatically  through  the  feed  box  by  a  bell  crank  lever, 
one  arm  of  which  engages  in  a  notch  cut  in  the  upper  surface  of  the 
left  side  of  the  sliding- frame  near  its  junction  with  the  barrel,  while 
the  other  engages  with  a  slide  moving  through  the  feed-box  at  right 
angles  to  the  barrel,  and  provided  with  two  fingers  which,  as  the  bar- 
rel recoils,  move  back  and  drop  behind  a  cartridge.  When  the  barrel 
is  returned  to  its  original  position  the  slide  moves  forward  and  the  fin- 
gers by  bearing  against  the  cartridge  carry  it  forward,  and  with  it  the 
belt,  until  the  cartridge  is  in  position  i)arallel  to  but  above  the  axis  of 
the  bore.  As  the  barrel  completes  its  forward  movement  the  extractor 
rises,  its  face  sliding  over  the  base  of  tlie  cartridge  and  its  undercut 
grooves  embracing  the  nm  of  the  cartridge  head.  In  the  completion 
of  its  vertical  motion  a  spring  on  the  inside  of  the  breech  casing  enters 
a  notch  cut  in  the  right  siae  of  the  extractor  and  holds  it  in  position. 
If  the  lock  be  now  withdrawn,  which  can  be  done  by  means  of  a  handle 
on  the  eccentric  crank,  the  extractor  will  draw  the  cartridge  from  the 
belt.  If  a  shell  be  in  the  chamber  it  will  also  be  withdrawn.  In  its 
rearward  motion  the  extractor  is  prevented  from  falling  by  two  project- 
ing arms  which  rest  on  guide-lugs  on  the  inner  sides  of  the  breech-casing. 
Near  the  end  of  its  backward  mcLlon  the  arms  on  the  extractor  pass 
over  the  lugs  and  the  extractor  falls,  partly  under  the  influence  of  grav- 
ity and  partly  under  that  of  a  light  spring  in  the  upper  part  of  the 
breech-casing,  through  a  distance  egual  to  that  of  the  axis  of  the  car- 
tridge in  the  belt  above  the  axis  of  the  barrel.  Shell  and  cartridge 
are  securely  held  in  their  relative  positions  by  lugs,  beveled  on  their 
upper  edge,  on  springs  attached  to  the  rear  face  of  the  extractor,  the 
lugs  projecting  through  openings  beyond  its  front  face. 

On  the  return  of  the  block  to  its  first  position  the  cartridge  enters  the 
chamber  and  the  empty  shell  the  ejecting  tube,  the  axis  of  which  is  as 
much  below  the  axis  of  the  barrel  as  that  of  the  cartridge  in  the  belt  is 
above  it. 

On  the  completion  of  the  forward  movement  of  the  block  the  ex- 
tractor again  rises,  sliding  over  the  head  of  the  empty  shell,  which  is 
now  released,  and  along  the  head  of  the  cartridge  in  the  chamber,  and 
engages  with  another  in  the  belt  which,  unless  the  piece  has  been  fired, 
must  first  be  pulled  forward  by  hand  to  bring  the  cartridge  in  position 
above  the  axis  of  the  barrel. 

WATER  JACKET. 

For  those  guns  intended  for  long-continued  firing  a  water  jacket  is 
provided.  This  is  a  brass  casing  vsurrounding  the  barrel,  except  for  a 
short  distance  from  tUc  mu7.zle,  aud  providetl  with  ^  stuffing-box  at  each 
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end  to  admit  of  motion  of  the  barrel  without  loss  of  water.  The  casing 
has  a  filliug-hole,  ordinarily  closed  by  a  screw-plug,  near  its  rear  end. 
A  vent  near  the  front  end  permits  escape  of  steam  whenever  it  is  gen- 
erated. In  order  that  there  may  be  no  loss  of  water  through  the  vent 
when  firiug  at  an  angle  of  depressiou,  a  pipe  is  placed  within  and  near 
tlie  top  of  the  casing,  conuected  with  this  pipe,  which  extends  the  en- 
tire length  of  the  casing,  and  at  right  angles  to  it  there  is  another  pipe 
leading  to  and  closely  fittiug  the  vent.  Openings  are  left  at  each  end  of 
the  main  pipe  by  which  communication  is  made  with  the  interior  of  the 
casing.  VVithi(i  this  pipe  there  is  a  double-ended  plunger.  This,  wiien 
the  axis  of  the  piece  is  other  than  horizontal,  slides  to  the  lower  end  of 
the  pipe  and  closes  the  orifice.  Steam  but  not  water  can  then  escape 
by  the  upi)er  orifice. 

A  spiral  spring  surrounds  that  part  of  the  barrel  within  the  casing. 
It  serves  to  hold  the  glands  of  the  stuffing-boxes  in  position. 

TO  OPERATE   THE  GUN. 

To  operate  the  gun,  the  end  of  the  cartridge-belt  is  passed  from  right 
to  left  through  the  feed-box  slide.  The  lock  is  then  withdrawn  by 
means  of  the  crank-handle  and  the  cartridge-belt  pulled  through  until 
the  first  cartridge  comes  into  position  above  the  axis  of  the  bore.  The 
lock  is  then  returned  to  position,  when  the  extractor  rises  and  engages 
with  the  first  cartridge  in  the  belt.  The  lock  is  again  withdrawn,  and 
with  it  this  cartridge.  The  belt  is  then  pulled  forward  until  the  second 
cartridge  comes  into  position  over  the  axis  of  the  barrel.  The  lock  is 
again  returned  to  position,  by  which  movement  the  first  cartridge  is  car- 
ried forward  into  the  chamber  and  the  second  is  seized  by  the  extractor. 
The  piece  may  then  be  fired  by  pressing  on  the  trigger-lever.  If  the 
firing  is  to  be  continuous  the  lever  is  held  down. 

Should  a  cartridge  miss  tire  it  may  be  drawn  from  the  chamber  by 
means  of  the  crank-handle,  but  the  belt  should  be  pulled  forward  by 
hand  until  the  next  cartridge  comes  into  position,  since,  as  there  would 
be  no  recoil,  thens  could  be  no  movement  of  the  feed-box  slide  and  con- 
sequently no  movement  of  belt  and  cartridges. 

Should  it  be  necessary  to  remove  the  lock  it  may  be  done  in  a  few 
seconds,  as  the  cocking  lever  is  connected  by  an  interrupted  screw- 
thread  with  the  link  attached  to  the  eccentric  crank. 

TESTS  OF  THE  GUN. 

The  gun  not  being  adapted  to  the  present  service  cartridge  with  500- 
grain  bullet,  folded-head  copper-case  cartridges  with  405-grain  bullet 
were  furnished  the  Board  for  the  trial.  On  attempting  to  fire  them  it 
was  found  that  they  were  not  properly  suj)[)orted  by  the  lock,  and  that 
they  burst  through  the  fold  or  swelled  very  badly  at  the  head. 

A  few  brass  cartridges  made  in  1876  by  the  United  States  Cartridge 
Company,  Lowell,  Mass.,  being  on  hand,  they  were  next  tried.  They 
appeared  to  vary  in  size,  and  in  many  instances  entered  the  chamber 
with  such  difficulty  as  to  stop  the  0|)eration  of  the  gun. 

Solid-head  copper  case  cartridges  with  405-grain  bullet  were  then 
asked  for  by  the  Board.  On  trial  it  was  found  that  they  mivssed  fire  to 
the  extent  of  about  8  per  cent.,  due,  it  was  thought,  to  the  weakness 
of  the  main-spring,  the  service  primer  requiring  a  very  heavy  blow  of 
the  firing  pin  to  explode  it. 
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In  order  that  it  might  make  a  thorough  test  of  the  principle  of  the 
gun,  ihe  Board  requested  that  a  supply  of  the  last-named  cartridges, 
but  primed  with  the  Winchester  primer,  might  be.  furnished.  These 
cartridges  having  been  received,  the  test  was  resumed,  with  the  follow- 
ing results: 
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Remarks. 


f ,  Gan  moanted  on  carii'ige. 

I     First  cartridge  misled  lire.    Strack  by  firing-piii  near  edge  of  primer. 


Fired  singly. 


Sighting  Hhots.  Telephone  not  working  satisfactorily,  firing  at  this 
range  wan  Huspeuded. 

Lock  caught  uud  did  not  close  breech.  Cati.^c  not  ascertained  at 
time. 

Lock  caiiijht  and  did  not  close  breacb.  Lock  removed  and  niaiuapring 
pivut  t'ouud  louse,  and  prujoctiug  beyond  .side  lace  of  lock  to  such  an 
extent  as  to  prevent  lock  sliding  in  its  «;roovea  in  frame.  Cause, 
breaking  of  small  stay  wire  through  outer  end  of  pivot. 

Sighting  shots.     Struck  2u  yards  short.     Ehu-ation  used,  1,100  yards. 

Sightinii  shots.  Struck  G  fecjt  above  and  20  foet  to  right  of  point  aimed 
at.     EUnation  used.  1.200  yards. 

Sighting  shots.  One  miss- tit^\  Struck  below  point  aimed  at.  Eleva- 
tion u-^ed  1.175  yards.     Sight  jarred  down  to  1,160  yards. 

Sighting  shots. 

An  attempt  was  made  to  fire  580  rounds.  n(»tingaccnmeyand  time,  two 
bolts  being  used.  Rox  containing  second  belt  was  placed  on  ground 
outsid»>  of  wheel,  in  order  that  no  time  sbould  be  lost  in  changing 
boxes.  Aft«r  150  rounds  oue  miss-fire.  Cartridge  thrown  out  by 
operating  crank  by  liand.  In  feeding  second  bolt  two  hitches  oc- 
curred. owiuiT  to  in.'ibility  of  feeding  apparatus  to  raise  long  col- 
umn of  caitridgos  from  ground,  an  operation  for  which  the  gun  was 
not  designed.     Accuracy,  owing  to  stops,  etc.,  not  particularly  good. 

All  strnck  in  rectangle4  fieetby  4 feet  Sinchos.  Twonii.ss-lires!  Last 
242  rounds  tired  iu  22  seconds. 

Operation  of  gun  cliecked  at  fortietb  round  by  cartridge  entering  feed 
box  ol)Ii(|uely  and  preventluK  barrel  from  returning  to  tiring  posi- 
tion,   Two  miss- tires  while  tiring  remainder  of  cartridges  in  belt. 


Gun  worked  perfectly. 
One  miss  fire. 


The  guns  having  been  sent  for  by  the  owners  the  tests  were  discon- 
tinued. 

ADVANTAGES   OF  THIS   GUN. 


As  this  gun  works  ar.toniaticiilly  but  one  man  is  required  to  control 
its  operation.  The  mounting  is  pf  such  a  character  as  to  admit  of  the 
gun  being  elevated  or  depressed  and  at  the  same  time  traversed  from 
right  to  left,  or  the  reverse. 

Tbis  is  not  a  feature  peculiar  to  tlit^  Maxim  gun,  but  is  found  in  many 
of  tbe  machine  guns  in  tbe  United  States  service.  The  dirigibility  of  the 
latter,  however,  is  somewhat  affected  by  the  power  aj)plied  at  the  crank- 
handle  to  fire  them,  which  is  not  the  case  with  the  Maxim  gun. 

By  means  of  two  handles  at  the  rear  of  the  breech-casing  the  firer  can 
readily  change  the  directi(m  of  the  gun  without  removing  his  thumbs 
from  the  trigger-lever;  that  is,  without  stopping  the  firing. 
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The  gun  is  light,  compact,  and  not  complicated  in  construction,  con- 
sidering the  many  functions  it  lias  to  peifonn. 

The  one  tested  by  the  Board  was  somewhat  imperfect  in  construction. 
The  lock  did  not  run  true  in  its  grooves  in  the  frame,  and  consequently 
the  primers  were  struck  at  the  side  instead  of  centrally,  thus  causing, 
in  connection  with  the  weakness  of  the  main-spring,  frequent  miss-hres. 
If  "hang-fires"  occur  no  mishap  results,  as  there  can  be  no  recoil  and 
no  opening  of  the  breech  until  the  discharge  takes  place. 

DISADVANTAGES. 

The  method  of  assembling  the  lock  is  objectionable.  The  pins  with 
securing  wires  should  be  replaced  by  screws  similar  to  that  through  the 
tumbler,  except  that  the  heads  should  be  slotted  clear  across  so  as  to 
avoid  the  use  of  a  fork  screw-driver.  No  means  exist  of  showing 
whether  the  lock  is  cocked  or  not,  and  none  are  provided  to  throw  it 
out  of  action.  Unless  the  trigger  be  pulled  after  closing  the  breech  the 
lock  will  remain  cocked  and  the  mainspring  compressed. 

If  the  gun  be  set  aside  in  this  condition  for  some  time  the  spring  may 
take  a  permanent  set.  This,  it  was  thought,  happened  to  the  main- 
spring ill  one  of  the  locks  furHished  with  the  gun. 

Without  presenting  it  as  a  material  objection,  it  may  be  well  to  state 
that  the  system  necessitates  the  use  of  solid-head  cartridges,  as  the  in- 
terval of  time,  about  one-eleventh  of  a  second,  between  successive 
shots  is  so  short  thatthe  breech  system  begins  to  recoil  and  the  shell  to 
be  withdrawn  before  the  bnllet  has  left  the  bore.  The  shell  there 
forms,  as  it  were,  a  continuation  of  the  chamber,  and  has  by  its  inher- 
ent strength  to  sustain  the  then  existing  pressure  of  the  gas. 

CONCLUSION. 

In  view  of  the  fact  that  this  gun  is  compact,  portable,  not  compli- 
cated in  construction,  easily  directed,  requires  but  few  men  for  its  serv- 
ice,  is  extremely  rapid,  and,  so  far  as  the  limited  trials  indicate,  cer- 
tain in  its  action,  the  Board  would  respectfully  recommend  that  one 
guu,adapted  to  the  standard  service  ammunition,  be  procured  for  a  more 
extended  trial  of  the  system,  as  the  withdrawal  of  the  gun  before  the 
Board  sooner  than  was  expected  prevented  the  thorough  and  exhaust- 
ive test  contemplated. 

A.  MOUDECAI, 

Lieut  Colonelj  Ordnance  Dept,  U.  8.  Army^ 

President  of  the  Board. 
J.  P.  Farley, 
Major,  Ordnance  Dept.,  U,  8,  Army. 
John  E.  Gkeer, 
Captain,  Ordnance  Dept.,  tf.  8.  Army. 

The  Chief  op  Ordnance,  U.  S.  Armv, 

Wanhingtonj  D.  C. 
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DESCRIPTION  OF  AND  INSTRUCTIONS  FOR  THE  MANAGEMENT  OF  THE 
FIFTEEN-INCH  SMOOTH-BORE  GUN  AND  CARRIAGES,  TABLE  OF 
RANGES,  DESCRIPTIVE  PLATES,  ETC. 

By  the  Obdvahcb  Board  U.  S.  Armt. 
(2  plates.) 

15-INOH  SMOOTH-BOBE  MUZZLE-LOADING  GUN. 

The  gan  is  fally  described  in  the  Ordnance  Manual  for  1861,  page  18. 

PRINCIPAL  DIMENSIONS. 

Caliber inches..         15 

Length  of  bore do....        165 

Distance  from  face  of  mnzzle  to  axis  of  trunnions do....        120.45 

Total  length  of  gun do....        190 

Weight  of  gun pounds..  49,099 

No  preponderance. 

ThesightH  are  two  in  number,  one  placed  on  the  breech  and  one  on  the 
upper  surface  of  the  piece  in  front  of  the  trunnions. 

The  breech  sight  consists  of  a  brass  limb,  secured  by  screws  to  the 
upper  surface  of  the  gun  in  a  vertical  plane  through  the  axis  of  the 
bore,  and  at  56.55  inches  from  the  axis  of  the  trunnions,  measured  on  a 
line  parallel  to  the  axis  of  the  bore.  It  is  16.625  inches  in  height,  and 
has  a  longitudinal  slit  with  three  holes  0.2  inch  in  diameter,  one  at 
each  end  of  the  slit  and  one  at  the  middle  point,  with  intervals  of  2.25 
inches  between  the  sight  holes. 

The  front  sight  is  a  single  piece  of  brass  fastened  to  the  gun  by  two 
screws,  its  upper  extremity  terminating  in  a  blade. 

The  elevations  are  given  by  means  of  an  arc  and  index,  the  former 
attached  to  the  base  of  the  breech  and  the  latter  to  the  elevating  fulcrum 
on  the  carriaga 

Projectiles. — ^The  shell  is  14.85  inches  in  diameter.  It  has  two  ears  at 
the  extremities  of  a  diameter  at  right  angles  to  the  axis  of  the  fuse 
hole.    Thickness  of  the  shell,  2.5  inches. 

The  solid  or  cored  shot  is  also  provided  in  like  manner  with  ears  for 
the  shell  hooks. 

Weight  of  shell,  330  pounds ;  weight  of  shot,  450  pounds. 

Charges  are  of  sphere- hexagonal  powder,  having  a  granulation  of  100 
to  the  pound  and  specific  gravity  of  1.800  \  the  pressure  with  no  charge 
to  exceed  28,000  pounds  per  square  inch. 

Weight  of  full  charge,  130  pounds. 
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The  paper  timefuses  aro  used  with  tbe  Wiiter-capped,  metallic  fuse 
ping,  or  with  the  wooden  fuse  plug. 
The  implements  and  equipments  required  are  as  follows: 

IMPIEMVNTS  AND  EQ0IPMENT8. 

For  service  of  gvn. 


2  sponges. 
2  rammers. 
2  pass  boxes. 
2  carrying  bars. 
2  sheU  hooks. 
1  gunner's  ponch. 

1  primer  pouch. 

2  lanyards. 

2  thumbstalls. 
2  priming  wires. 
1  water  tub. 
1  elevating  bar. 
1  tompion. 
1  vent  cover. 
1  crane. 


1  differential  pulley  (1,000  pounds). 
1  ladle.  ^ 

1  worm. 

2  gunner's  gimlets. 

1  gunner's  piucers.     ^  To  6  pieces  or  less. 

1  gunner's  quadrant, 
brass. 

2  vent  punches. 

For  service  of  carriage, 

4  maneuvering  bars. 

1  pinch  bar. 

1  retraction  rope,  f-inch  steel  wire,  20  feet 

long. 
1  set  noor  boards. 


TOOLS. 


For  service  of  shells. 

1  Fuse  plug  extractor. 

1  Fuse  mallet. 

1  Fuse  setter,  brass. 

1  Fuse  cutter,  knife. 

1  Fuse  wrencti,  for  water  cap. 

1  Fuse  reamer,  for  wooden  plug. 


For  service  of  carriage. 


1  screw  wrench,  large.  ^ 
1  double  wrench  for  4^ 

and  ',ii  inch  nuts. 
1  double  wrench  for  2 

and  If  inch    United  }  For  6  pieces  or  lees. 

States  standard  nuts. 
1  single  wrench  for  1^- 

inch  old  style  nuts. 
1  hammer,  claw. 


ALTERED    SBAOOAST    CARRIAGES,    MODEL    1883,   WITH    HYDEAULIO 

CYLINDERS,  FOR  15  INCH  GUN. 

(2  plates. ) 

In  order  to  strengtlien  the  old  15  inch  barbette  carriage,  that  it  may 
resist  the  strains  caused  by  increasing  the  powder-charge  of  the  gun  to 
130  pounds,  and  to  adapt  it  to  the  11-inch  rifle,  and  also  to  facilitate  its 
manipulation,  the  following  alterations  have  been  made: 

TOP  CARRIAGE. 

Inner  braces  have  been  inserted  between  the  cheek-plateSi  to  give 
additional  stiffness. 

A  buJQfer-plate  has  been  added  to  the  front  transom,  to  receive  the 
shock  caused  by  running  the  carriage  into  battery. 

The  number  and  strength  of  the  transoms  have  been  increased;  the 
front  and  rear  ones  having  guide-hooks  attached  to  restrict  the  motion 
of  the  carriage  on  the  chassis. 

A  heavy  cross  head  has  been  added  to  the  rear  transom,  connected 
with  the  front  and  middle  transoms  by  two  cross-head  braces.  This 
cross-head,  extending  as  it  does  below  the  line  of  the  upper  surface  of 
the  chassis  rails,  is  so  slotted  that  it  may  receive  and  ret^rinthe  piston- 
rod  of  the  hydraulic  cylinder. 
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The  front  and  rear  of  the  cheek  plates  have  been  extended  by  means 
of  bronze  plate's,  which  act  as  boxes  for  the  steel  truck- wheels,  the  front 
ones  working  in  journals  and  the  rear  ones  on  an  eccentric  axle;  the 
system  being  so  arranged  that  the  carriage  shall  always  move  with 
rolling  friction,  except  for  a  distance  of  about  6  inches  from  the  front 
buffers;  the  eccentric  axle  permits  rolling  friction  for  the  whole  dis- 
tance when  it  is  desired. 

For  the  old  cast-iron  elevating  fulcrum  there  has  been  substituted 
one  of  wrought  iron,  arranged  with  steps  for  the  convenience  of  the 
gunner,  and  also  with  an  eye  for  attaching  the  pulley  for  .the  **  retrac- 
tion rope." 

The  additional  alterations  required  for  the  carriages  used  with  the 
11-inch  rifle  are  the  trunnion  bed  plates,  made  to  receive  the  eccentric 
trunnion-rings  attached  to  the  gun,  to  overcome  the  preponderance, 
and  the  replacing  of  the  elevating  fulcrum  by  bronze  elevating  arcs 
and  gears. 

CHASSIS. 

Two  kinds  of  chassis  are  altered.  One  with  the  narrow  rail  and  the 
other  with  the  deep  rail.  To  make  the  chassis  of  equal  height  bracket 
bolsters  are  added  to  the  narrow  rails  at  the  front,  middle,  and  rear ; 
the  rear  bracket  bolster  is  deep  enough  to  allow  not  only  for  the  dififer- 
ence  in  depth  of  the  two  kinds  of  rails,  but  also  to  permit*  of  the  use  of 
the  old  narrow-rail  traverse  wheels. 

The  other  alterations  of  the  chassis  are  common  to  the  two  carriages, 
and  are  the  following : 

The  insertion  of  vertical  braced  between  the  plates  of  the  rails  to  give 
additional  stiffness. 

The  addition  of  an  inclined  rail  on  top  of  each  rail  of  the  chassis  to 
cause  an  increasing  resistance  of  the  carriage  when  recoiling;  and  also 
to  facilitate  its  running  into  battery. 

The  addition  of  an  hydraulic  cylinder,  connected  to  the  two  rails  by 
circular-bent  straps,  which  also  act  as  additional  transoms. 

Tliis  cylinder  contains  a  piston-head  perforated  with  four  circular 
holes,  three-quarters  of  an  inch  in  diameter. 

The  piston-rod  passes  through  a  gland  in  the  rear  cylinder-head,  and 
also  through  a  slot  in  the  cross-head,  the  end  terminates  in  an  eye, 
through  which  passes  a  steel  pin,  bearing  two  steel  rollers  to  permit 
the  easy  adjustment  of  the  piston-rod  when  the  carriage  ascends  the 
inclined  rails. 

The  addition  of  two  buffer  transoms,  one  attached  to  the  front  of  the 
rails  and  the  other  to  the  rear,  each  being  supplied  with  four  rubber 
buffers  to  take  up  the  shock  when  the  carriage  runs  to  the  extreme 
limits  of  the  rails. 

To  stiffen  the  rails  of  the  chassis  several  transoms  are  added  in  rear 
of  the  hydraulic  cylinder. 

The  addition  of  a  wrought-iron  prop  and  screw  to  the  middle  of  each 
rail  to  permit  of  easy  adjustment  of  the  bearings  due  to  a  want  of  level 
of  the  platform. 

Heavy  wrought-iron  bolsters  are  placed  under  the  front  of  each  rail. 
These  bolsters  are  firmly  bolted  to  the  pintle  transom  and  each  rests  on 
two  conical  rollers,  which  roll  upon  a  plate  on  the  platform,  for  ease  and 
convenience  of  traversing. 

The  addition  of  a  retraction  apparatus  placed  at  the  rear  end  of  the 
rails  for  the  purpose  of  moving  the  carriage  from  battery.    This  con 


76  REPORT  OF  THE  CHIEF  OF  ORDNANCE. 

sists  of  a  drum  revolved  by  meauu  of  geariug,  to  which  the  retraction 
rope  is  attached. 

The  addition  of  a  retaining  apparatus,  consisting  of  a  pawl  and  lever, 
the  pawl  engaging  the  teeth  of  the  rack  on  the  top  carriage.  This  is 
so  arranged  with  a  steel  spring  that  in  its  normal  condition  it  will 
always  retain  the  top  carriage  at  the  point  where  it  may  be  left  b}'  the 
recoil.  By  pulling  the  lever  and  releasing  the  pawl  the  carriage  will, 
owing  to  the  inclined  rails,  readily  run  into  battery.  The  lever  may  be 
held  back  by  means  of  a  pin,  and  it  would  be  well  that  this  should  be 
done  when  maneuvering  the  carriage  by  hand. 

The  crane  has  been  transferred  from  the  top  carriage  to  the  chassis 
rail,  it  being  arranged  so  that  it  will  be  in  a  position  to  load  when  the 
carriage  has  recoiled  to  any  point  beyond  4  feet  and  6  inches  from  the 
front,  and  7  inches  from  the  rear  butters. 

For  the  better  convenience  of  the  cannoneers,  side  and  rear  platforms 
of  wire  netting  are  added. 

PRECAUTIONS  TO  BE  OBSERVED. 

The  carriage  is  arranged  to  work  almost  automatically,  but  to  do  this 
it  is  necessary  that  care  should  be  taken  of  its  different  parts. 

The  oil  should  always  be  poured  in  when  the  piston-rod  is  within  the 
cylinder;  not  less  than  25  gallons  should  be  used  when  firing  with  full- 
powder  charges. 

The  piston-rod  should  be  kept  free  from  rust  in  order  that  it  may 
move  freely. 

There  should  be  as  little  play  as  possible  between  the  pintle  transom 
and  keypin  holding  it  in  place,  in  order  to  avoid  bending  the  transom. 

The  pintle  rollers  and  all  the  wheel  and  axle  journals  should  l>e  kept 
well  lubricated. 

The  carriage  should  be  "  in  battery  "  when  not  in  use,  that  the  piston- 
rod  may  not  be  exposed  to  the  weather. 

The  prop  screws  should  be  given  one-third  of  a  turn  before  firing, 
just  sufficient  to  clear  them  from  the  traverse  circles. 

As  the  loading  crane  operates  beat  when  the  top  carriage  is  5  feet 
from  the  front  buffers  its  position  on  the  chassis  should  be  observed. 
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Range  table. 
1  Weight  of  ahot,  455  poaods.    Initial  velocity,  1,706  feet.    Powder  charge,  130  pounda.  J 
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APPBiTDIX     12. 


IirSPECTIlfG  GLASS  FOR  SPRINGFIELD  RIFLES  AND  CARBINES. 

« 

(1  plate.) 

Fig.  1  is  a  perspective  view  from  tlie  front  .and  above.  Fig.  2,  a  longi- 
tudinal section  through  receiver  and  through  the  instrument  when  in  a 
forward  position,  with  a  side  view  of  breech-block.  Fig.  3,  a  cross  sec- 
tion through  the  receiver  at  the  ejector-stud,  with  the  instrument  in 
rear  position. 

A  brass  frame,  B,  shaped  to  fit  in  the  receiver  A,  holds  a  mirror,  M, 
by  which  the  bore  can  be  viewed  from  the  rear,  or  which  illumines  the 
bore  for  observation  from  the  muzzle. 

Portions  of  the  brass  frame  at  f,  <,  t  are  turned  down  to  hold  the 
mirror  against  the  inclined  face  of  a  wooden  block,  W,  concealed  within 
the  frame  to  stiffen  it  and  prevent  the  crushing  of  the  glass.  The  mir- 
ror does  not  extend  quite  to  the  top. 

When  the  instrument  is  set  well  forward  it  is  held  between  the  breech- 
block, resting  on  the  bar  6,  and  the  ejector  stud  L,  which  supports  the 
beveled  face  /. 

A  hole,  H,  in  the  bottom  fits  over  the  ejector-stud  when  the  instrument 
'is  set  well  back,  and  the  Jbreechblock  rests  atd  against  the  face  &,  hold- 
ing the  frame  in  place  as  before. 

As  at  first  designed,  springs  were  to  have  been  adde<l  to  fit  over  the 
sides  of  the  receiver  and  hold  the  frame  in  place,  but  this  arrangement 
proved  unnecessary.    The  springs  are  shown  at  8  in  Fig.  3. 

This  glass  can  also  be  used  in  inspecting  the  barrel  of  revolvers  when 
the  cylinder  is  removed. 

A.  H.  Russell, 
Captain^  Ord,  Dept,  U.  S.  A, 

Vancouvee  Bakbacks  Ordnance  Depot, 

]\[arch  30,  1886. 

DIRECTIONS  FOR  USE. 

This  instrument  is  designed  to  facilitate  the  inspection  of  chambers  and  bores  of 
Springfield  rides  and  carbines. 

For  this  purpose,  raise  the  breech-block,  place  the  mirror  in  the  receiver  in  such  a 
position  that  the  ejector-stud  shall  lie  in  the  hole  on  the  under  side  of  the  mirror- 
frame,  or  that  the  lower  rear  comer  of  the  frame  shall  be  immediately  in  front  of  the 
ejector-stud,  as  may  be  found  most  convenient. 

To  examine  the  chamber  and  rear  portion  of  bore,  cause  the  light  to  pass  down  the 
bore  from  the  muzzle,  and  look  at  the  mirror  in  a  direction  perpendicular  to  the  axis 
of  the  piece. 

To  examine  the  front  portion  of  the  bore,  cause  ^iie  reflected  light  from  the  mirror 
to  pass  up  the  bore,  and  look  down  from  the  muzzle. 

National  Armory. 

Springfieldf  Mass.,  June  30,  1886. 
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LETTER  OF  TRANSMITTAL 


Signal  Office,  War  Department, 

Washington  City^  October  10, 1888. 

Sir:  I  have  the  honor  to  sabmit  herewith  the  Annual  Report  of  the 
Ohief  Signal  OflBcer  for  the  year  ending  June  30,  1888,  and  in  compli- 
ance with  War  Department  circulars  of  August  12  and  November  13, 
1886, 1  certify  that  all  the  matter  contained  in  this  annual  report  and 
the  appendices  submitted  therewith  is  necessary  and  relates  entirely 
to  the  transaction  of  public  business  of  this  Bureau,  and  that  the  pub- 
lication of  the  same  is  necessary  for  the  good  of  the  service,  and  will 
greatly  improve  as  well  as  facilitate  the  performance  of  current  work. 
I  am,  very  respectfully,  your  obedient  servant, 

A.  W.  Grbely, 

Ohief  Signal  Officer. 
The  Hon.  Secretary  of  War. 

WAR  88— VOL  IV- 
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REPORT  OF  THE  CHIEF  SIGNAL  OFFICER 


Signal  Office,  Wab  Department, 

Washington  City^  October  8, 1888. 
The  Honorable  the  Secret aey  of  War. 

Sib  :  I  have  the  honor  to  submit  for  the  fiscal  year  ending  Jane  30, 
1888,  the  regular  annual  report  of  the  operations  of  the  Signal  Corps. 

The  changes  in  the  personnel  of  the  Ck)rps  and  in  the  organization  of 
the  central  office  have  been  important.  The  death  of  2d  Lieut.  Leroy 
E.  Sebree,  on  January  29, 1888,  leaves  the  number  of  second  lieuten- 
ants at  fourteen,  while  the  reorganization  of  the  force  at  the  office  of  the 
Chief  Signal  Officer  has  reduced  the  number  of  enlisted  men  from  470 
to  320.  For  the  first  time  in  the  history  of  the  Corps,  the  civilian  as- 
sistants, who  have  performed  for  years  valuable  scientific  work  under 
the  disadvantages  of  temporary  and  uncertain  tenure  of  office,  are  now 
recognized  as  professors  and  assistant  professors  and  form  a  part  of 
the  regular  office  force. 

The  reduction  of  clerical  force,  diminution  of  expenses,  the  obtaining 
of  better  quarters,  and  an  improvement  in  the  character  of  the  indica- 
tion work  and  signals,  as  compared  with  that  of  the  previous  year, 
cover  the  most  important  details  of  the  Service. 

DIVISION  OF  MtLITAEY  SIGNALING. 

The  report  of  this  division  by  1st  Lieutenant  B.  B.  Thompson,  6th 
Infantry,  Acting  Signal  Officer,  who  has  been  in  charge  of  the  division 
during  the  year,  forms  Appendix  No.  1.  Lieutenant  Thompson  has 
carried  out,  with  great  interest  and  zeal,  his  instructions  to  familiarize 
himselC  fully  with  foreign  organizations  and  appliances,  in  order  that 
this  office  might  be  fully  informed  of  all  modern  improvements  which 
bear  upon  the  best  methods  of  maintaining  field  communication  between 
separated  army  corps.  Lieutenant  Thompson's  elaborate  report  con- 
tains valuable  data  of  more  than  transient  interest,  which  will  well 
repay  careful  consideration  by  all  those  interested  in  inilitary  signaling. 

In  it  will  be  found  an  excellent  sketch  of  the  organizations  for 
military  signaling  in  the  civilized  armies  of  the  world,  and  also  inter- 
esting and  important  information  and  suggestions  concerning  the  use 
of  heliographs,  the  equipment  of  rifle-ranges,  and  the  practical  opera- 
tions of  field-telegraph  lines  under  conditions  of  active  service. 

The  Chief  Signal  Officer  has  carried  out,  as  liir  as  insufficient  appro- 
priations and  limited  means  at  his  disposal  would  permit,  the  provi- 
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sions  of  law  which  impose  upon  him  the  charge  of  the  general  Signal 
Service  of  the  Army  and  the  equipment  and  management  of  telegraph 
lines  constructed  for  strictly  military  purposes.  He  would  be  neglect- 
ful of  his  duties  if  he  did  not  urge  upon  his  official  superiors  the  unsat- 
isfactory and  inefficient  conditions  which  must  necessarily  arise 
whenever  any  grave  emergency  necessitates  the  management  and  use 
of  the  electric  field  telegraph  train  or  the  perfection  of  any  important 
or  extended  sigual  operations. 

Improvements  in  the  equipment,  battery  material,  instruments, &c., 
of  field  telegrai)h  trains,  experiments  with  portable  field  telephones, 
and  other  desirable  tnechanical  devices,  have  of  necessity  been  dis- 
l)ensed  with  for  lack  of  means  and  facilities.  A  few  experiments,  with 
a  view  to  improving  the  flag,  kits,  torches,  and  lanterns,  are  yet  in  pro- 
gress, but  they  are  strictly  limited  for  the  reasons  above  given. 

The  elaborate  organizations  of  the  important  military  powers  in 
Europe  show  that  the  important  function  which  the  telegraph  plays  in 
war  is  fully  appreciated  abroad.  The  United  States  first  used  the  field- 
train  in  action,  and  American  ingenuity  and  enterprise  thus  put  in 
practical  form  the  idea  of  constant  and  instant  communication  be- 
tween the  main  bodies  of  the  army  and  its  commanding  general.  The 
signal  and  telegraph  organizations  of  the  various  nations  are  almost 
exclusively  militiiry.  The  few  nations  which  favored  the  performance  of 
telegraph  work  by  civilians  have  realized  the  necessity  of  the  telegraph 
service  being  a  function  of  the  army,  and  in  every  nation  except  France 
steps  have  been  taken  to  attain  this  end,  and  even  in  France  late  in- 
formation indicates  that  field  telegraph  service  is  now  considered  a 
strictly  military  duty,  as  schools  for  instruction  of  officers  and  en- 
listed men  in  these  duties  have  been  established. 

The  requirements  of  signaling  in  connection  with  military  operations 
in  our  western  territories  have  been  such  as  to  tax  the  powers  and 
ingenuity  of  modern  invention,  and  not  only  has  the  heliograph  be- 
come a  necessity  for  field  campaigning  in  connection  with  Indian  out- 
breaks, but  the  demands  have  been  for  methods  of  greater  certainty 
and  available  for  greater  distances  than  obtained  with  the  pattern  of 
instruments  now  in  nse.  In  view  of  the  importance  of  the  instrument, 
and  impressed  with  the  necessity  of  theory  and  practice  going  hand- 
in-hand,  the  Chief  Signal  Officer  requested  the  organization  of  aboard 
which  should  examine  all  known  instruments,  and  in  case  none  was 
thought  to  be  practically  perfect,  should  devise  a  standard  heliograph. 
The  Chief  Sigual  Officer  pointed  out  in  his  last  annual  report  that  such 
an  instrument  should  be  capable  of  satisfying  the  various  and  difficult 
requirements  imposed  by  the  nature  of  our  Army  service,  and  that  its 
mechanical  construction  should  be  such  that  repairs  for  instruments 
rendered  unserviceable  by  the  vicissitudes  of  a  campaign  could  be 
made  with  certainty  and  ease.  This  result  could  be  only  secured  by 
fpllowiu^  the  modern  scientific  practice  in  vogue  among  our  greq^t  manu- 
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factarers,  of  making  all  like  parts  of  the  heliograph  by  machinery, 
and  to  such  a  degree  of  perfection  as  to  be  interchangeable. 

The  officer  selected  as  president  of  this  board  was  Captain  F.  C. 
Oragan,  2d  Artillery,  who  was  qualified  for  the  duty  by  his  field  expe- 
rience in  cavalry,  as  well  as  by  his  researches  in  former  years,  when  his 
inventive  genius  had  been  exercised  in  the  interests  of  signaling.  The 
other  members  were  1st  Lieutenant  M.  P.  Mans,  1st  Infantry,  whose 
extensive  and  successful  signal  work  in  the  field  with  different  helio- 
graphs particularly  fitted  him  for  this  work,  and  2d  Lieutenant  Frank 
Greene,  who  was  familiar  with  the  methods  of  field  instruments  pre- 
viously used  in  the  Signal  Service. 

The  board  reported  that  no  instrument  extant  suited  the  widely- 
varying  needs  of  our  military  service,  and  so  decided  to  construct 
an  instrument  which  should  be  simple,  of  few  and  interchangeable 
parts,  reasonable  in  weight,  with  good-sized  mirrors,  stable  when 
in  use,  capable  of  accurate  sighting  and  adjustment,  with  a  separate 
screen,  and  on  the  fixed-flash  system.  The  instrument  devised,  models 
of  which  have  been  constructed,  has  been  tested  with  most  satisfactory 
results,  under  varying  atmospheric  conditions,  up  to  a  distance  of  thirty- 
five  miles,  and  it  is  believed  that  in  the  clear  western  atmosphere  this 
heliograph  can  be  used  with  the  naked  eye  a  distance  of  fifty  or  sixty 
miles.  The  heliograph  has  been  so  constructed  and  packed,  with  its 
division  into  two  packages  weighing  respectively  6J  and  7f  pounds, 
that  its  safe  portability  under  almost  any  circumstances  is  beyond 
question. 

Unusual  attention  has  been  paid  to  the  selection  of  field  glasses  for 
Army  use.  The  questions  of  portability,  strength  of  power,  and  range 
of  field,  have  been  given  careful  consideration  in  order  that  the  small 
number  of  glasses  which  this  Service  is  able  to  purchase  may  be  suited 

■ 

to  general  use.  The  conclusion  has  been  reached  that  possibly  in 
future  instruments  a  simple  adjustment  can  be  arranged  so  as  to 
readily  change  power  and  field,  and  make  the  glass  serve  equally  well 
for  differing  conditions  of  light  and  range. 

The  examination  of  a  lar^e  number  of  glasses,  thirty -eight  different 
instruments,  makes  it  evident  that  tiie  distance  between  the  eyes  of  the 
average  American  is  somewhat  less  than  that  of  the  European,  as  ap- 
pears from  the  pupillary  distance  of  the  foreign  glass.  This  difference 
has  also  been  noted  by  officers  of  the  United  States  !N^aval  Observatory, 
who  now  in  their  specifications  for  field-glasses  requife  the  insertion  of 
a  joint  in  the  glass  so  that  the  coincidence  of  the  centres  of  the  lens 
and  the  eyes  is  made  solely  dependent  on  the  adjustment. 

The  conditions  of  environment  which  have  made  homing  pigeons  so 
valuable  in  the  past  to  France  fortunately  do  not  exist  in  connection 
with  the  United  States,  but  the  Chief  Signal  Officer  felt  that  he  would 
be  derelict  towards  his  Corps  had  he  neglected  to  experiment  with  a 
means  of  communication  which  has  commended  itself  to  Germany, 
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France,  Russia,  Italy,  and  other  countries,  and  for  which  large  sums  of 
money  are  annually  voted  abroad. 

.  Experiments  have  been  made,  from  Key  West  as  a  basis,  during  the 
year  with  homing  pigeons.  The  liberality  of  prominent  bird  fanciers 
of  the  country  and  the  courtesy  of  the  Quartermaster- General  in 
granting  the  occupation  of  an  unused  storehouse  at  Key  West  Bar- 
racks has  permitted  these  experiments  to  be  made  at  a  minimum  of 
expense  to  this  Service.  Fifty-six  pigeons  of  approved  strain  have 
been  donated  to  the  Government,  all  of  which  were  sent  to  Key  West. 
Aft^r  the  receipt  of  a  number  of  these  birds  training  was  begun  ifrom 
the  seaward  as  well  as  on  land.  The  latest  reports  show  that  nine 
pigeons  can  be  relied  upon  for  distances  of  100  miles  over  water,  five 
more  for  distances  of  60  miles,  while  the  remaining  birds  have  been 
trained  at  distances  not  exceeding  60  miles.  This  is  excellent  work 
for  birds  ranging  in  age  from  one  to  four  months. 

The  Chief  Signal  Officer  again  invites  attention  to  the  inadequacy 
of  present  methods  to  insure  proper  instruction  in  military  signaling 
at  Army  posts.  The  plan  of  appointing  post  signal  officers,  with 
orders  to  practice  military  signaling  until  the  garrison  is  qualified, 
has  been  fostered  faithfully  by  this  office,  but  the  results  cannot  be 
considered  satisfactory.  Although  reports  received  indicate,  theo- 
retically, that  a  portion  of  the  Army  is  competent  to  perform  military 
signaling,  yet  experience  has  shown  that  such  is  not  actually  the  fact. 

The  records  show  that  less  than  one  officer  out  of  nine  of  the  line  of 
the  Army  has  received  any  instruction  in  signaling  during  the  year; 
less  than  one  in  twenty -seven  one  hour's  instrfiction  monthly,  even  in 
the  most  elementary  branches.  Over  one-fourth  of  the  officers  in- 
structed had  no  field  practice,  and  less  than  one-eighth  of  the  whole  had 
night  practice,  while  only  six  officers  of  the  Army  out  of  one  hundred 
and  forty-one  instructed  have  been  drilled  with  flag,  torch,  and  helio- 
graph. Out  of  one  hundred  and  fourteen  posts,  eighty-four  have  ne- 
glected instruction  one  or  more  months ;  twenty,  six  or  more  months ;  and 
at  four  posts  no  instruction  has  been  had  during  the  year.  There  are 
no  less  than  ten  regiments  in  which  no  officer  has  received  instruction 
during  the  year,  nine  other  regiments  in  which  one  officer,  only,  has 
been  instructed,  and  four  regiments  in  which  two  have  been  instructed. 
It  thus  appears  that  in  one-quarter  of  the  regiments  of  the  Army  no 
instruction  has  taken  place,  and  in  one-half  practically  none.  General 
intercvst  in  signaling  was  manifested  in  but  four  regiments:  the  1st 
Artillery,  6th  Cavalry,  4th  and  20th  Infantry. 

It  is  evident  from  the  records  that  instead  of  the  Army  being  prop- 
erly and  efficiently  drilled  in  military  signaling,  there  is  not  an  aver- 
age of  two  officers  to  a  regiment  who  are  competent  to  transmit  signals — 
by  sun,  flag,  and  torch— day  and  night,  except  those  who  have  passed 
through  a  regular  course  of  instruction  in  connection  with  this  office. 

The  Chief  Signal  Officer  has  pointed  out  how  indifferently  this  sys- 
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tern  of  dependence  on  the  line  of  the  Army  for  officers  and  signal  men 
operates  in  time  of  peace,  and  has  forecast  that  such  a  coarse  simply 
indicates  the  practical  abolishment  of  this  Corps  for  any  future  war, 
since  an  efficient  force  for  signaling  could  not  be  instantly  created. 

Lack  of  appropriations  has  forbidden  experiments  in  such  directions 
as  to  increase  the  efficiency  of  the  military  branch  of  the  Signal  Corps, 
apd  the  same  43aase  has  prevented  the  purchase  of  such  important  sig- 
nal supplies  as  rockets,  signal-bombs,  colored  lights,  &c.  The  port- 
able signal  tower  and  the  valuable  field  telegraph  trains,  which  cost 
many  thousands  of  dollars,  have  suffered  from  exposure  to  the  weather, 
and  are  now  only  under  shelter  under  such  conditions  a<s  preclude  their 
being  kept  in  serviceable  condition  or  available  for  practice  drills.  In 
short,  only  such  signal  equipments  and  supplies  as  are  absolutely  in- 
dispensable for  current  military  use  have  been  purchased.  Eequisi- 
tions  for  signal  equipments  and  stores  of  a  money  valne  of  ten  thousand 
dollars  are  on  file  in  this  office,  which  cannot  be  filled.  The  Chief 
Signal  Officer  has  followed  the  rule  outlined  in  his  last  annual  report, 
supplying  military  posts  to  the  westward  of  the  Mississippi  Eiver 
rather  than  those  to  the  eastward,  since  field  service  in  connection 
with  which  signal  work  is  performed  is  to  be  expected  in  the  terri- 
tories rather  than  along  the  coast. 

The  proper  fitting  out  of  the  rifle  ranges,  with  electrical  applicances 
necessary  for  convenient  and  proper  rifle  practice,  devolves  upon  the 
military  branch  of  this  Service.  Insufficient  means  have  prevented  a 
proper  equipment  of  many  rifle  ranges.  No  possible  pains  have  been 
spared,  on  the  part  of  the  Chief  Signal  Officer  or  his  subordinates,  t.o 
piece  out  by  strict  economy  and  careful  foresight  the  insufficient  ap- 
propriations for  this  purpose.  The  necessity  for  electrical  appliances 
on  target  ranges  should  be  apparent  to  all,  as  no  year  passes  without 
death  or  serious  wounds  occurring,  through  lack  of  proper  appliances 
for  communication  between  butts  and  the  firing  range.  With  the 
strictest  economy  it  will  be  impossible  to  properly  equip  the  Army 
with  signal  equipments  and  stores,  and  fit  out  the  target  ranges  with 
suitable  electrical  appliances,  without  an  annual  appropriation  of  not 
less  than  $7,500,  which  is  strongly  urged. 

The  Chief  Signal  Officer  recommends  the  detail  of  an  officer  of  the 
Signal  Corps  with  a  small  number  (four  or  six)  of  men,  as  instructor 
at  the  great  sdhools  of  the  Army,  at  Fort  Leavenworth,  Fort  Monroe, 
and  Fort  Eiley.  One  officer  of  the  Signal  Corps  would  be  sufficient  to 
give  this  instruction,  as  he  could  be  quartered  at  the  school  where  the 
largest  number  of  officers  were  stationed,  and  could  perform  his  duties  of 
instruction  at  the  other  schools  at  such  periods  of  the  year  as  would* 
least  interfere  with  special  studies.  In  order  to  test  the  efficiency  of 
officers  at  large  an  officer  of  the  Signal  Corps  should  visit,  from  time 
to  time,  the  larger  posts  of  the  Army  for  the  purpose  of  inspection  and 
examination,  as  to  the  condition  and  efficiency  of  signaling. 


8  BEPORT  OF   THE   CHIEF    SIGNAL  OFFICER. 

4 

The  officers  of  the  Signal  Corps  themselve*^  are  now  deprived  of  all 
means  of  regular  instruction  and  drill  and  will  soon  become  unfitted 
for  practical  work  under  diflficult  conditions.  A  few  years  since  the 
Signal  Corps  of  our  Army  was  the  most  efficient  in  the  world,  but  now, 
while  foreign  governments,  impressed  with  the  importance  of  such  ser- 
vice, increase  and  improve  means  of  signaling,  this  Service  must 
steadily  retrograde  unless  suitable  means  of  practice  are  provided. 

METEOROLOGICAL  WORK. 

The  duties  of  a  civil  character  which  devolve  by  law  on  the  Chief 
Signal  Officer  of  the  Army,  under  the  supervision  of  the  Honorable 
Secretary  of  War,  have  naturally  engrossed  the  greater  part  of  the 
time  and  energies  of  the  officers  and  men  of  the  Signal  Corps. 

WEATHER  FORECASTS.  COLD- WAVE  AND  STORM  WARNINGS. 

The  usual  forecasts,  cold- wave  and  storm  warnings,  have  been  issued 
regularly,  and,  as  in  previous  years,  the  continuity  and  efficiency  of  the 
telegraphic  service,  rendered  by  the  Western  Union  Telegraph  Com- 
pany, has  been  such  as  to  elicit  general  commendation.  The  only  in- 
terruption to  this  regularity  occurred  during  the  severe  storm  of  March 
11, 1888,  when  the  great  cities  along  the  New  England  and  middle 
Atlantic  coasts  were  unable  to  promptly  transmit  their  reports. 

The  growing  urgency  of  demands  upon  the  central  office  for  weather 
forecasts  pioves  most  conclusively  the  confidence  placed  by  the  general 
public  in  the  accuracy  of  these  predictions,  despite  errors  arising 
partly  from  incorrect  general  forecasts  and  partly  from  the  variety  of 
weather  conditions  which  prevail  in  the  large  areas  predicted  for. 

Although  such  a  course  entails  greater  labor  upon  this  Service  and 
demands  a  higher  order  of  talent  in  the  predicting  officer,  yet  the 
Service  has  adhered  to  the  plan  of  limiting  predictions  to  states. 
Whenever  the  division  of  a  state  is  advisable  it  has  been  based  on 
such  physical  configurations  as  have  a  maiked  influence  upon  weather 
conditions.  The  applications  for  special  predictions  for  cities  and 
towns  have  been  so  numerous  that  this  office  could  not  undertake 
to  furnish  them  regularly,  as  such  action  would  necessarily  end  in  the 
predictions  for  the  general  public  being  slighted  and  njgglected  in  the 
interests  of  those  for  special  sections.  The  office  has  always  furnished 
such  special  and  local  predictions  as  could  be  issued  without  overtax- 
ing the  indications  official. 

The  necessity  of  local  predictions  has  been  met  to  a  very  marked 
extent  in  New  York  by  the  enterprise  of  the  '*New  York  Herald" 
and  the  ''  New  York  Tribune,"  and  in  Cincinnati  by  the  ^/Commercial- 
Gazette."  These  papers,  having  meteorological  editors  of  ability  and 
energy,  have  been  able  to  supplement  the  general  predictions  of  this 
Service  with  local  predictions,  which  have  undoubtedly  been  of  great 
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value  to  the  country  adjacent  to  those  cities.  It  is  to  be  regretted  that 
the  Blue  Hill  Observatory,  near  Boston,  which  formerly  furnished  sup- 
plementary predictions  for  southeastern  Massachusetts,  through  the 
enterprise  of  Mr.  Lawrence  Botch,  has  discontinued  this  valuable 
work.  Other  great  journals,  such  as  the  "Boston  Herald,^^ "  San  Fran- 
cisco Chronicle,"  and  the  "Galveston  News,"  have  contributed  largely 
of  their  time  and  space  in  order  to  place  in  a  clear  and  simple  manner 
before  their  readers  such  climatological  and  meteorological  data  as 
were  of  local  interest.  The  value  of  such  hearty  co-operation  by  the 
press  of  the  country  cannot  be  overestimated,  as  they  have  millions  of 
readers  who  never  see  Signal  Service  data  or  charts  in  other  forms. 

The  tri-daily  indications  for  the  fiscal  year  were  issued  for  a  period 
of  thirty -two  hours,  so  that  they  held  good  for  more  than  twenty-four 
hours  after  reaching  the  general  public.  The  increased  length  of  hours 
in  the  predictions  was  initiated  in  the  public  interests,  and  it  necessa- 
rily resulted  in  a  reduced  percentage  of  verifications,  which  has  been 
found  to  be  7  per  centum.  Although  the  Chief  Signal  Officer  believes 
that  with  carefully-selected  and  experienced  indications  officers,  the 
predictions  for  thirty-two  hours  could  be  substantially  improved,  yet 
he  has  yielded  to  the  generally -expressed  sentiment  that  the  number 
of  predictions  should  be  reduced  so  as  to  avoid  uncertainty  and  compli- 
cation, and  that  they  should  be  for  a  briefer  period.  In  consequence, 
they  are  now  made  as  of  old,  for  twenty-four  hours. 

With  a  view  of  making  the  examination  of  the  indications  as  to 
their  accuracy,  as  comparable  and  impartial  as  possible,  this  work  has 
been  entirely  intrusted  to  Assistant  Professor  Charles  F.  Marvin,  whose 
report  forms  Appendix  No.  2.  Since  this  gentleman  does  not  make 
predictions  himself,  his  mind  and  judgment  are  free  from  any  bias, 
and  other  officials  who  make  the  predictions  feel  that  their  work  will 
be  viewed  with  the  utmost  care  and  impartiality.  The  Chief  Signal 
Officer  finds  that  the  officers  who  do  the  predicting  work  of  this  Ser- 
vice agree  with  him  in  believing  that  such  a  course  is  for  the  interest 
of  the  Service,  as  the  practice  of  a  small  circle  of  interested  officers 
verifying  the  accuracy  of  work  which  must  affect  their  personal  stand- 
ing is  not  calculated  to  benefit  the  public  service,  or  to  insure  that 
public  confidence  which  the  high  standing  of  the  officials  merits. 

The  percentages  of  successful  indications  for  the  year  ending  June 
30, 1888,  are  set  forth  in  detail  in  Appendix  No.  2.  The  general  per- 
centages have  been :  for  weather,  78.9 ;  wind,  75.5;  temperature,  74.2; 
a  general  average  of  76.7.  It  should  be  understood  that  in  deter- 
mining the  general  average  the  weather  is  given  the  weight  of  5,  tem- 
perature 4,  and  the  wind  of  1 ;  a  method  inaugurated  by  ray  predeces- 
sor. In  determining  their  weight,  these  elements  have  been  considered 
with  reference  to  the  importance  laid  upon  them  by  the  general  public. 
For  comparative  purposes  there  should  be  added  7  per  centum  to  these 
figures,  it  having  beeii  satisfactorily  determined  such  decrease  in  ac- 
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curacy  resulted  from  the  extension  of  the  period  of  prediction  from 
twenty-four  to  thirty-three  hours,  which  would  give,  in  comparison  with 
standards  and  records  prior  to  1887,  a  percentage  of  83.7.  It  is  grati- 
fying to  report  that  the  accuracy  of  these  predictions  has  ipi proved 
2.7  per  centum  during  the  year. 

With  the  view  of  giving  each  official  of  this  Service  full  credit  for 
the  character  of  the  work  done  by  him,  the  Chief  Signal  Officer  has 
continued  to  publish  in  the  Monthly  Weather  Review  the  name  of  the 
officer  making  the  Indications,  and  also  the  percentages  of  successful 
work  as  regards  the  prediction  of  the  weather,  and  the  display  of  storm 
signals  and  cold-wave  earnings.  In  Appendix  No.  2  will  be  found 
a  summary  of  the  work  for  the  year,  wherein  appears  the  relative 
standing  of  each,  official  in  each  branch  of  this  difficult  work. 

STORM  SIGNALS. 

During  the  current  year  there  have  been  1210  storm  signals  of  all 
kinds  ordered,  of  which  936,  or  77.4  per  cent,  have  been  verified.  This 
percentage  is  8.9  higher  than  in  1887,  and  while  this  improvement  is 
noted  with  satisfaction,  it  is  believed  that  more  accurate  work  is  pos- 
sible.   The  detailed  table  of  signals  is  in  Appendix  No.  2. 

Until  the  present  ^year  this  Service  has  never  attempted  to  pre- 
dict the  force  of  storms,  although  such  duties  are  plainly  imposed 
upon  it  by  Joint  Eesolution  of  February  9,  1870,  under  which  the 
Service  was  organized.  The  difference  in  the  force  of  storms  is  so 
great  and  of  such  importance  to  the  maritime  public  that  a  system  for 
this  purpose  was  inaugurated  and  put  in  force  on  September  1,  1887. 
The  signals  displayed  indicate  whether  a  storm  is  to  be  light  or  severe, 
and  whether  the  storm-centre  is  approaching  or  has  passed  the  station, 
and,  finally,  from  what  quarter  the  winds  are  expected.  The  Service 
attempts,  however,  only  to  predict  easterly  winds  or  westerly  winds, 
since  a  very  slight  change  in  the  course  of  a  storm  makes  a  wind  north- 
east instead  of  southeast.  In  order  that  the  general  public  may  have 
the  benefit  of  an  opinion,  which  does  not  rise  to  the  dignity  of  a  predic- 
tion, the  indications  official  in  all  cases  indicates  whether  the  strong 
winds  are  expected  in  the  northerly  quadrants  or  southerly  quadrants. 

The  publications  of  this  Service  clearly  set  forth  that  this  distinction 
of  quadrants  must  not  be  relied  upon,  but  that  parties  can  only  count 
on  easterly  or  westerly  winds,  as  the  case  may  be.  In  separating 
winds  into  easterly  or  westerly  winds,  the  southerly  wind  is  classed  with 
the  easterly  winds  which  occur  in  the  United  States  in  advance  of  the 
storms,  and  the  northerly  winds  with  the  westerly,  because  it  occurs, 
as  a  rule,  after  the  storm-centre  has  passed. 

The  display  of  this  class  of  signals,  giving  such  definite  information, 
has  proved  advantageous  and  most  satisfactory  to  the  maritime  inter- 
ests of  the  country.    Under  the  old  system,  westerly  and  other  off- 
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shore  winds  favoraUe  to  navigation,  were  frequently  the  cause  of 
unjustifiable  alarm  owing  to  the  signals  displayed  in  connection  with 
them.  Under  the  prestent  system,  when  signals  are  displayed  for  off- 
shore winds,  the  fact  is  clear  to  every  one,  and  such  signals  instead  of 
being  based  on  moderate  westerly  winds,  as  formerly,  are  now  only 
shown  when  those  winds  are  expected  to  attain  such  force  as  to  be 
dangerous  to  illy-provided  vessels. 

PACIFIC  COAST. 

2d  Lieutenant  J.  E.  Maxfield,  Signal  Corps,  has  performed  the  im- 
portant duty  of  making  weather  forecasts  for  the  Pacific  coast,  which 
have  been  issued  twice  daily,  at  noon  and  8  p.  m.,  except  from  July 
28, 1888,  to  September  14, 1888,  when  that  officer  was  absent  inspect- 
ing the  stations  of  the  Service.  The  good  results  of  continued  prac- 
tice is  shown  by  the  decided  improvement  in  the  predictions  over  last 
year,  and  Lieutenant  Maxfield  is  to  be  complimented  on  this  successful 
work,  which  is  3.1  per  centum  higher  than  that  of  1887.  See  Appendix 
No.  3.  The  percentage  of  success  in  forecasting  has  been  as  follows: 
Weather,  87.5;  wind,  77.7;  temperature,  75.2;  general,  81.6. 

The  display  of  signals  has  been  continued  with  satisfactory  results. 
Storms  upon  the  Pacific  coast  are  rare,  yet  severe,  and  coming,  as  they 
do,  from  the  ocean,  the  difficulty  of  early  warnings  is  materially 
increased.  The  injury  to  the  cable  at  Tatoosh  Island  and  the  contin- 
ned  interruption  of  that  in  Columbia  River  have  materially  interfered 
with  the  display  of  storm  warnings,  since  these  cables  reach  points  at 
which  warnings  of  coming  storms  are  most  valuable. 

During  the  year  Mr.  M.  H.  De  Young,  proprietor  of  the  "San  Fran- 
cisco Chronicle,*^  at  a  very  considerable  expense,  contributed  materi- 
ally to  the  improvement  of  the  Service  in  California  by  the  establish- 
ment of  nine  observing  stations,  viz.,  Yreka,  Mendocino  City,  Modesto, 
San  Luis  Obispo,  Bakersfield,  San  Bernardino,  Santa  Eosa,  ludio,  Cal., 
and  Carson  City,  Nev.,  from  which  reports  were  regularly  received, 
and  also  by  the  distribution  of  daily  forecasts  to  points  not  speedily 
reached  by  the  metropolitan  press.  This  service  was  continued  at  the 
expense  of  Mr.  De  Young  through  the  wet  season,  and  was  received 
with  great  favor  by  agricultural  communities. 

The  appropriations  for  telegraphing  for  the  present  year  are  suffi- 
ciently liberal  to  permit  the  telegraphic  distribution  in  California  to 
be  continued  by  this  Service,  but  on  a  somewhat  smaller  scale,  and 
such  orders  have  been  issued  as  will  insure  the  distribution  of  indica- 
tions In  the  raisin-drying  districts  of  California  at  the  period  of  the 
earliest  rains,  which,  without  such  warnings,  are  liable  to  do  a  vast 
amount  of  damage  in  a  few  hours  to  the  half-cured  grapes.  During 
the  wet  season  the  daily  indications  for  the  benefit  of  the  general  agri 
cultural  community  will  be  made  very  full  and  distributed  at  the  ex- 
pense of  this  Service^  so  as  to  meet  the  needs  of  agriculturists. 
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The  Southern  Pacific  Railway  Company  has  contributed  largely  dur- 
ing the  present,  as  in  past,  years  to  the  knowledge  of  meteorological 
conditions  which  obtain  at  its  railway  stations.  Without  such  liberal 
action  on  the  part  of  that  corporation,  the  present  knowledge  of  rain- 
fall and  temperature  conditions  throughout  California,  Arizona,  Ne- 
vada, and  northern  California  would  be  scanty  and  unsatisfactory. 

COLD  WAVES. 

The  system  of  cold-wave  warnings  has  continued  in  successful  opera- 
tion, to  the  general  satisfaction  and  frequently  great  advantage  of  the 
public.  It  is  now  generally  understood  that  the  exact  meaning  of  the 
term  "  cold  wave,"  implies  that  the  temperature  will  fall  below  forty- 
five  (45)  degrees,  and  that  in  twenty-four  hours  an  abnormal  fall  of 
fifteen,  or  more,  degrees  will  occur.  The  great  advantages  of  knowing 
sixteen  to  twenty-four  hours  in  advance  that  the  temperature  will  fall 
quickly,  apply  not  only  to  manifold  business  interests,  but  affect  the 
comfort  of  thousands,  and  at  times  the  health  and  life  of  hundreds. 
The  importance  of  early  and  successful  forecasts  of  cold  waves  is  the 
greatest  in  the  Northwest.  In  order  to  meet  the  needs  of  that  section, 
and  to  comply  with  the  earnest  applications  from  citizens,  and  corpo- 
rate bodies  of  great  vested  values,  the  Chief  Signal  OflBcer  stationed 
en  indications  officer,  1st  Lieutenant  Thomas  M.  Woodruff,  6th  Infan- 
try, Acting  Signal  Officer,  at  Saint  Paul,  Minnesota. 

This  arrangement  enabled  that  officer  to  receive  his  reports  an  hour 
earlier  than  in  Washington,  and  further  enabled  him  to  send  out  warn 
ings  of  cold  waves  from  two  to  five  hours  earlier  than  was  before 
done.  A  warning  earlier  by  two  or  three  hours,  while  not  of  special 
importance  east  of  the  Mississippi  Eiver,  is  very  much  so  to  the 
Northwest,  where  the  earliest  signs  of  a  cold  wave  are  rarely  more 
than  twelve  hours  in  advance  of  its  full  predominance. 

This  action  of  the  Chief  Signal  Officer  resulted  in  a  marked  improve- 
ment of  cold-wave  warnings  for  Dakota,  Iowa,  Minnesota,  Nebraska, 
and  Wisconsin;  so  that  the  percentage  of  signals  ordered  by  Lieuten- 
ant Woodruff  was  considerably  greater  than  those  for  1887. 

The  relief  of  this  officer  from  duty  with  the  Signal  Service  has  ne- 
cessitated a  change,  and  during  the  coming  year  the  cold-wave  signals 
will  be  ordered  from  the  central  office.  With  a  view,  however,  to  im- 
proving the  character  of  cold-wave  predictions,  the  Chief  Signal  Offi- 
cer has  directed  the  study  of  this  phenomenon  by  Assistant  Professor 
Thomas  Eussell,  whose  aSvSignment  to  this  work  will  follow  some  time 
during  the  coming  year.  It  is  hoped  that  the  permanent  assignment 
of  but  one  officer  to  issue  this  important  class  of  warnings  will  result 
in  a  very  material  improvement  of  that  branch  of  the  Service. 

The  number  of  cold-wave  signals  displayed  during  the  year  has  been 
1,743,  of  which  1,240,  or  71.6  per  cent,  were  verified.    Many  other  sig- 
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Qals,  not  marked  as  saccessfal^  were  followed  by  abnormal  falls  of 
temperature  of  from  10°  to  14°. 

lu  connection  with  cold- wave  warnings,  the  percentages  in  the  past 
have  not  taken  into  account  the  number  of  cold  waves  which  have 
advanced  unannounced  by  this  Service,  but  the  rules  now  adopted  will 
affect  the  percentage  of  verifications  whenever  an  official  fails  to  pre- 
dict. The  necessity  of  this  rule  in  the  public  interest  is  obvious,  since 
the  method  which  has  hitherto  obtained  encourages  officers  to  neglect 
warnings  in  doubtful  cases,  and  thus  obtain  a  high  percentage  of  suc- 
cess by  confining  theur  predictions  to  well-marked  cases. 

WEATHER  SIGNALS. 

About  eleven  hundred  cities  and  towns  are  furnished  with  the  daily 
weather  indications  by  telegraph,  at  the  expense  of  this  Service.  This 
demonstrates  the  interest  taken,  and  the  value  placed  upon,  the  weather 
reports  of  the  Service,  since  the  Hags  and  means  for  displaying  the 
signals  are  invariably  at  private  expense.  Every  effort  has  been  made 
to  confine  the  distribution  of  these  signals  to  such  towns  and  villages  as 
cannot  be  promptly  supplied  with  this  information  through  the  press. 

WEA.THER-CROP  BULLETIN. 

This  office  has  continued  the  issue  each  Sunday  morning  of  a  bulletin* 
showing  the  effect  of  the  weather,  for  the  previous  seven  days,  on  im- 
portant, crops,  especially  cotton,  corn,  hay,  tobacco,  and  wheat.  Many 
commendatory  letters  have  been  received  attesting  the  great  practical 
value  of  such  a  system  of  weather  bulletins,  which  shows  the  excess 
and  deficiency  of  sunshine,  temperature,  and  rainfall  for  short  regular 
periods.  Such  information  is  an  important  factor  in  determining  in 
advance  the  probable  yield  of  the  great  staples  of  the  country,  and  so 
has  a  marked  bearing  on  all  extended  enterprises. 

SPECIAL  BULLETIN. 

Special  bulletins  have  been  issued  when  needful,  to  give  warnings 
of  approaching  frosts,  severe  and  sudden  falls  of  temperature,  danger- 
ous fioods,  and  the  probable  movement  of  dangerous  storms. 

ELECTRICAL  OBSERVATIONS. 

Observations  on  atmospheric  electricity,  with  a  view  to  determin-' 
ing  its  relation  to  weather  conditions,  and  whether  such  observations 
of  electrical  phenomena  would  further  weather  predictions,  have 
been  continued  throughout  the  year  at  four  stations:  Boston,  Mass.; 
Washington,  D.  C;  Ithaca,  K.  Y.,  and  Terre  Haute,  Ind.  The  Chief 
Signal  Officer  has  been  fortunate  to  secure,  for  a  nominal  considera- 
tiooi  tb^  very  valuable  s^rvjcps  q{  profesppi'  f.  O,  Mendenhall,  Presi- 
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dent  of  the  Rose  Polytechnic  Institute,  Terre  Haute,  Ind.  The  great 
personal  interest  which  Professor  Mendehall  has  taken  in  these  observa- 
tions,  and  the  careful  scientific  discussion  which  they  are  sure  to  re- 
ceive at  his  hands,  will,  it  is  believed,  have  valuable  results,  even 
though  they  be  of  a  negative  rather  than  a  positive  character. 

THE  WEATHER  REVIEW  AND  INTERNATIONAL  BULLETIN. 

The  Weather  Eeview  and  the  Summary  of  International  Meteorology 
have  been  published  monthly  in  connection  with  the  current  work  of 
this  Service,  and,  besides  being  economical  methods  of  preserving  the 
data  collated  by  this  Service  in  a  suitable  form  for  study  and  reference 
in  connection  with  the  current  work  of  predictions,  have  proved  valu- 
able andjnteresting  to  voluntary  observers  and  other  meteorologists. 
Over  one  thousand  meteorological  reports  have  been  received  and  used 
monthly  in  connection  with  the  United  States  Monthly  Weather  Re- 
view. Additional  reports  from  nearly  four  hundred  land  stations  have 
been  collated  for  j;he  International  Summary,  together  with  reports 
from  over  seven  hundred  vessels.  The  reduction  of  appropriations  for 
printing,  and  restrictive  legislation,  have  prevented,  much  to  the  regret 
of  the  Chief  Signal  Officer,  this  office  from  publishing  the  full  data  of 
this  valuable  and  unparalleled  set  of  observations,  as  promised  by  bis 
"predecessor  (General  Myer)  to  international  co-operating  observers  at 
the  Vienna  Meteorological  Conference. 

In  order  to  profit  as  fully  as  possible  from  the  ten  years'  observations, 
the  Chief  Signal  Officer  has  decided  to  prepare  monthly  maps  pf  the 
mean  pressure,  mean  temperature,  prevailing  winds,  arid  average 
storm  tracks  for  each  month  of  the  year.  The  preparation  of  these 
charts  serves  as  a  valuable  study  to  those  engaged  on  this  work,  and 
it  is  certain  that^the  knowledge  gained  from  a  study  of  the  movements 
of  the  storm-tracks  over  the  whole  northern  hemisphere,  and  the  move- 
ments of  the  atmosphere  from  month  to  month,  will  be  productive  of 
beneficial  results  a«  regards  the  ordinary  work  of  this  Service.  It  is 
only  by  discussions  of  the  monthly  means  for  prolonged  periods  of  time, 
and  over  extensive  areas  of  the  earth's  surface,  that  the  world  can  hope 
to  arrive  at  long-time  predictions,  and  the  appearance  of  these  press- 
ure charts  will  be  looked  forward  to  with  considerable  interest,  a« 
strengthening  or  weakening  the  theory  that  the  movements  of  high 
areas  of  pressure  by  months  are  shown  to  have  a  regular  progressive 
march  over  the  whole  northern  hemisphere. 

In  connection  with  the  preparation  of  these  charts,  this  office  has 
outlined  very  clearly  on  the  North  Atlantic  the  limits  of  ice  dangerous 
to  navigation.  The  examination  of  the  ice  charts  enables  the  naviga- 
tor to  determine  with  considerable  accuracy  the  approximate  path  of 
safety  during  the  months  when  icebergs  and  ice-fiolds  most  prevail. 
The  discovery  that  the  dense  fogs  of  Newfoundland  bear  a  definite 
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relation  to  the  storm-centres  which  pass  from  Kew  England  and  the 
Saint  Lawrence  Valley  eastward  over  the  Atlantic  Ocean,  renders  it 
possible  to  predict,  with  very  considerable  accuracy,  several  days  in 
advance,  the  coming  of  these  fogs.  Steamships  leaving  American  or 
Enropean  ports  are  now  being  warned  by  the  "  New  York  Herald  "  of 
the  weather  to  be  expected  near  the  American  coast,  so  that  in  case  of 
fog  or  ice  they  may  pass  southward  and  thns  avoid  delay  and  danger. 

On  January  1, 1888,  the  Ohief  Signal  Officer  discontinued  the  col- 
lation of  marine  observations,  believing  that  the  operations  of  this 
Bureau  were  a  duplication  of  the  work  pertaining  to  the  Hydrographic 
Office  of  the  United  States  Navy.  That  valuable  department  of  the 
Navy  has  regularly,  promptly,  and  systematically  furnished  this  Bureau 
with  aU  important  weather  observations  which  have  come  into  its  pos- 
session, and  the  two  departments  work  in  perfect  harmony  and  accord. 

The  report  of  the  officer  in  charge  forms  Appendix  No.  4. 

RAILWAY  BULLETINS. 

The  .railway  bulletin  service  has  decreased  during  the  year;  its 
work  is  being  substantially  replaced  by  the  labors  of  the  various  state 
weather  services  and  the  plan  of  co-operation  adopted  by  the  Chief 
Signal  Officer  with  reference  to  them.  Several  railways  continue  the 
service,  and  it  proves  a  rapid  and  generally  satisfactory  means  of  dis-- 
seminating  the  indications.  This  office  continues  to  furnish  indica- 
tions, and  forms  for  display,  to  any  railway  which  desires  to  co-operate 
with  this  Bureau.  As  the  service  is  voluntary  it  is  often  the  case  that 
operators  neglect  to  post  the  bulletins  with  that  regularity  which  the 
important  character  of  the  work  demands. 

FOREIGN  WEATHER  SERVICES. 

The  Ohief  Signal  Officer  has  faithfully  carried  out  the  arrangements 
authorized  by  the  Honorable  Secretary  of  War,  which  assured  Pro- 
fessor Mascart,  director  of  the  Central  Meteorological  Office  of  Paris, 
that  France  and«  England  should  have  the  hearty  co-operation  of  the 
United  States  Signal  Service  in  the  transmission  of  such  weather  dis- 
patches as  would  benefit  the  meteorological  services  of  those  countries. 
Through  the  gratuitous  co-operation  of  the  captains  of  the  great  trans- 
Atlantic  steamships  this  Service  obtains  regularly  accurate  reports  of 
the  weather  conditions  prevailing  over  the  great  storm  regions  of  the 
north  Atlantic.  A  cablegram  is  sent  each  night  to  Professor  Mas- 
cart,  at  Paris,  summarizing  the  synchronous  observations,  gales, 
derelicts,  and  dangerous  ice  of  the  Atlantic  for  the  previous  five  days, 
and  the  weather  conditions  of  the  United  States  on  the  day  in  question. 

This  information  is  appreciated  by  the  Meteorological  Office  of  Paris, 
and  shipmasters  of  all  nations  express  the  greatest  satisfaction  at  the 
successful  efforts  of  this  Service  in  promptly  collating  and  publishing 
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detailed  information  as  to  fog,  ice-fields,  and  wrecks,  since  such  infor- 
mation enables  them  to  shape  their  westward  coarse  from  England 
and  France  with  greater  safety.  This  information  is  telegraphed  at 
the  expense  of  the  French  government ;  bat  in  view  of  the  hearty  and 
generous  co-operation  which  the  European  nations  have  always  es:- 
tended  in  any  scientific  matters  of  interest  or  value  to  the  United 
States,  it  is  again  recommended  that  the  attentijon  of  Congress  be 
called  to  the  propriety  of  authorizing  this  service.  This  information 
is  not  of  value  to  foreign  governments  alone,  since  the  forecasts  based 
on  these  reports,  made  in  London  and  Paris,  are  considered  of  sufficient 
importance  and  value  to  be  telegraphed  in  full  to  the"  New  York  Her- 
ald," by  which  newspaper  they  are  published  for  the  benefit  of  mari- 
ners in  general.  The  data  for  this  work  is  daily  collated  at  New  York 
and  forwarded  to  this  office  through  the  courtesy  of  the  Chief  Hydro- 
grapher  of  the  Navy,  whose  active  and  hearty  co-operation  in  further- 
ing this  meteorological  work  merits  proper  acknowledgment. 

STATE  WEATHER  SERVICES. 

The  carefully  prepared  and  interesting  report  of  1st  Lieutenant  H. 
H.  C.  DuQwoody,  4th  Artillery,  Acting  Signal  Officer,  on  the  State 
Weather  Services,  forms  Appendix  No.  5. 

Lieutenant  Dunwoody  has  labored  with  great  zeal  in  the  interests  of 
State  Weather  Services,  and  during  the  p^t  four  years  has  had  charge 
of  such  measures  of  co-operation  as  have  been  possible  on  the  part  of 
the  National  Service  towards  these  meteorological  societies.  During 
the  year  new  services  have  been  organized  in  New  York,  Texas,  and 
Kentucky,  which  it  is  believed  will  be  of  practical  value  to  the  states 
in  question.  Including  the  New  England  Meteorological  Society  as 
covering  the  six  states  comprised  within  its  territory,  there  have  been 
organizations  in  twenty-nine  separate  states  which  have  co-operated 
with  the  National  Service  during  the  past  year.  These  organizations 
have  been  fostered  by  various  scientific  societies,  and  in  many  instances 
have  been  organized  under  a  state  law  and  wholly,  or  in  part,  main- 
tained by  appropriations  from  the  respective  states!  In  other  ca«es, 
as  in  Texas  and  Oregon,  the  associations  have  been  under  the  auspices 
of  public-spirited  exchanges  or  boards  of  trade  which  are  interested  in 
extending  a  knowledge  of  the  climatic  and  meteorological  conditions 
of  their  sections. 

The  Chief  Signal  Officer  has  pursued  towards  these  services  a  policy 
of  hearty  co-operation,  which  has  been  limited  only  by  appropriations 
and  requirements  of  law.  He  has  refrained  from  interfering  with  or 
criticizing  the  methods  pursued  by  these  associations,  believing  that 
the  high  order  of  ability  and  the  scientific  standing  of  the  officers  in 
charge  enable  them  to  administer  the  policy  and  afi'airs  of  their  own 
organizations  in  a  far  more  satisfactory  manner  than  could  be  don<^ 
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by  any  chief  of  the  National  Service,  no  matter  how  familiar  he  may 
be  with  the  scientific  work  of  the  state  services.  The  Chief  Signal 
Officer  has  always  farthered  as  far  as  possible  any  scientific  investiga- 
tion or  work  connected  with  meteorology  under  such  auspices,  and  he 
believes  that  working  as  the  state  and  National  services  do  on  sepa- 
rate, thongh  converging,  lines  of  research,  that  the  mutual  effect  can 
only  be  of  a  stimulating  and  improving  character. 

An  important  illustration  of  the  benefits  from  a  state  service  is  that 
of  the  weather  service  of  Michigan,  where  Dr.  H.  B.  Baker,  Secretary 
of  the  State  Board  of  Health,  has  been  most  successful  in  his  investi- 
gations of  the  bearing  of  climatic  changes  and  atmospheric  conditions 
upon  the  prevalence  of  special  diseases. 

Lieutenant  Dun  woody 's  report  sets  forth  in  detail  the  names  of  the 
directors  of  the  state  services  and  the  Signal  Service  assistants,  as  well 
as  many  items  of  interest  in  connection  with  these  important  organi- 
zations. It  is  believed  that  if  the  Kentucky  service  had  been  thor- 
oughly organized  this  year,  the  distribution  of  recent  frost  warnings 
sent  by  this  office  to  Louisville  would  have  been  made  in  sufficient  time 
to  enable  the  tobacco  growers  to  have  s^ved  considerable  of  their  crops 
which  were  destroyed  through  lack  of  systematic  warnings. 

Several  state  services  have  started  a  weather-crop  bulletin,  based  on 
the  National  bulletin  initiated  by  the  Chief  Signal  Officer  in  1887. 
These  publications  have  been  received  with  great  satisfaction,  and 
have  i>roved  of  material  benefit  to  agricultural  interests. 

EIVEES  AND  FLOODS. 

The  question  of  river  observations,  in  relation  to  dangerous  floods 
and  the  stages  of  navigation,  has  engaged  the  earnest  attention  of  the 
Chief  Signal  Officer.  The  disastrous  floods  of  the  past  few  years  have 
emphasized  the  importance  of  careful  and  systematic  river  observa- 
tions, and  have  shown  the  necessity  of  stations  on  all  important  tribu- 
taries of  our  great  rivers.  A  properly  arranged  system  of  river  and 
rainfall  stations  would  enable  a  practiced  indications  official  to  predict 
many  days  in  advance,  with  considerable  certainty,  the  extent  and 
continuance  of  any  great  flood,  so  that  timely  warnings  would  afford 
ample  opportunity  for  such  precautions  as  would  mitigate  the  severity 
of  such  disasters. 

The  changes  in  river  stations  during  the  year  are  shown  in  detail  in 
Appendix  No.  6.  At  present  seventy-eight  special  river  stations,  with 
paid  civilian  observers,  are  in  operation.  All  the  important  river- 
gauges  have  been  placed  in  complete  order,  their  zeros  carefully  re- 
determined, and  every  precaution  taken  to  insure  the  greatest  possible 
accuracy  of  observations. 

A  system  of  rainfall  stations  was  instituted  July  1,  1887.  These 
have  been  carefully  located  at  suitable  points  in  the  great  water-sheds 
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of  the  country,  near  the  sources  of  the  principal  tributaries  of  our  large 
rivers.  The  observers  at  these  stations  are  paid  a  nominal  sum,  ten 
cents,  daily,  for  their  reports,  which  are  mailed  weekly  to  designated 
centres,  and  in  case  of  heavy  and  excessive  rainfall  this  information 
is  forwarded,  by  telegraph,  to  a  designated  Signal  Service  station,  in 
order  that  the  information  may  be  promptly  disseminated  throughout 
the  section  of  country  liable  to  be  affected  by  the  rainfall. 

While  the  present  appropriation  for  this  important  service  can  be 
made  to  cover  the  absolutely  essential  points  throughout  the  year,  yet 
another  thousand  dollars  would  insure  greater  perfection  by  enabling 
this  Service  to  extend,  at  certain  important  stations,  its  observations 
beyond  the  flood  season  of  the  year  to  which  they  are  now  limited. 

COTTON-EEGION    EEPORTS. 

The  observations  at  special  stations  in  the  cotton-region  have  been 
continued  as  usual.  The  Chief  Signal  Officer  has  been  persistently 
urged  to  increase  the  number  of  these;  a  coarse  which  would  doubt- 
less benefit  the  cotton  interests,  but  which  is  impracticable.  No  fur- 
ther extension  of  this  service  is  possible  unless  more  liberal  provision 
is  made  by  Congress  for  these  special  observations.  The  amount 
allowed  has  been  spent  most  economically,  the  remuneration  paid  to 
the  observer  being  only  twenty  cents  per  day.  One  hundred  and  six- 
teen special  cotton-region  stations  were  in  operation  during  the  season. 

DISPLAY  STATIONS. 

In  addition  to  the  regular  stations  for  storm  signals  there  are  now 
in  operation  sixty-eight  special  stations.  The  whole  system  of  special 
display  stations  has  been  carefully  examined  and  revised  and  such 
changes  have  been  made  as  public  interests  have  required. 

INSPECTION  OF  STATIONS. 

Every  office  of  the  Service  has  been  inspected  during  the  fiscal  year, 
except  a  few  stations  opened  late  in  the  year  or  those  to  which  an 
inspector  was  en  route  in  June  last.  The  necessity  of  careful  inspec- 
tion of  every  meteorological  station  at  least  once  a  year  is  obvious, 
since  in  no  other  manner  can  the  chief  of  this  Service  be  assured  of 
the  continued  accuracy  of  the  instruments,  the  personal  standing  of 
the  observers,  and  as  to  whether  the  observations  and  work  of  the 
Service  are  made  and  conducted  by  proper  methods  and  manners. 
The  observers  of  this  Service  are,  in  general,  men  of  excellent  character 
and  high  personal  standing,  whose  business  methods  and  personal  de- 
portment are  satisfactory  to  the  general  public  and  to  the  chief  of  this 
Service,  but  unfortunately  a  number  of  men  occasionally  fall  into  such 
gross  neglects  of  duty  and  behavior  as  affects  the  local  standing  of 
the  Service  and  impairs  its  general  efficiency.    The  visits  of  Inspectons 
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also  serve  to  maintain  among  observers  a  uniformity  of  proper  methods, 
an  essential  point  in  meteorological  observations. 

In  addition  to  reporting  carefully  upon  the  standing  of  the  observer 
and  his  methods  of  performing  pnblic  business,  the  Inspector  is  also 
further  required  to  confer  with  all  such  committees  and  business  firms 
as  from  the  character  of  their  enterprises  and  from  their  general 
standing  are  believed  to  be  especially  interested  in  this  Service.  It 
is  only  by  consulting  local  interests  that  the  sphere  of  usefulness  of  this 
Service  can  be  increased,  and  not  only  has  the  present  Chief  Signal 
Officer  invited  suggestions  from  one  and  all,  but  he  has  always  given 
them  careful  personal  consideration,  so  that  such  as  were  in  the  interest 
of  the  geneml  public  might  be  adopted. 

The  Inspectors  concur  in  reporting  that  the  total  absence  of  any 
course  of  instruction  seriously  embarrasses  observers  when  new  assis- 
tants, without  practical  or  theoretical  knowledge  of  meteorological 
work,  are  sent  to  them  for  duty. 

Appendix  No.  7  shows  the  date,  and  by  whom,  the  various  stations 
were  inspected. 

UNITED  STATES  TELEGRAPH  LINES. 

The  Telegraph  Division,  for  the  convenience  of  administration,  was 
during  the  present  fiscal  year  under  the  orders  of  2d  Lieutenant  "P.  B. 
Day,  who  also  had  charge  of  the  Stations  Division.  A  separate  report 
on  telegraph  matters  forms  Appendix  No.  8.  ^ 

The  telegraph  room  of  the  central  office  has  been  conducted  with 
the  same  efficiency  as  has  characterized  it  in  past  years,  ^nd  all  work 
has  been  most  satisfactorily  and  promptly  done.  In  addition  to  the 
receipt  of  more  than  a  million  words  of  cipher  reports,  and  the  trans- 
mission of  about  eighty  thousand  service  telegrams,  the  men  of  this 
room  have  also  been  charged  with  auditing  the  large  and  intricate 
telegraph  bills  connected  with  the  work  of  this  Service. 

Judging  from  the  grave  misstatements  publicly  made,  regarding  mil- 
itary telegraph  lines  operated  by  this  Service,  there  must  be  a  misap- 
priBhension  as  to  their  location,  use,  and  extent. 

This  Service  has  built  in  the  past  fourteen  years  about  8,250  miles  of 
military  telegraph  lines,  which  fortunately  the  rapid  advance  of  settle- 
ment and  civilization  has  reduced  to  less  than  2,000  miles. 

The  telegraph  lines  owned  by  the  United  States  and  operated  by 
this  Service  naturally  divide  into  two  classes : 

1st-  The  military  lines  proper,  maintained  for  military  purposes 
only,  but  which  also  transact  such  commercial  business  as  may  offer. 

2d-  The  sea-coast  lines,  which  are  of  no  value  so  far  as  any  military 
necessity  now  existing  is  concerned,  but  which  are  of  great  value  to 
maritime  interests  and  to  residents  and  visitors  at  or  near  the  points 
through  which  these  lines  are  built. 

There  are  in  existence  at  this  time  1,905  miles  of  telegraph  lines 
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which  are  used  for  strictly  military  purposes,  and  in  connection  with 
which  four  officers,  40  enlisted  men,  and  33  civilians  of  this  Corps 
are  now  serving.  These  are  frontii^r  telegraph  lines,  ased  for  facili- 
tating military  operations  in  the  Indian  country  through  which  they 
pass,  and  insuring  safety  to  the  settlers  by  their  presence. 

It  has  been  alleged  that  these  lines  are  for  meteorological  purposes, 
and  they  have  been  even  credited  with  doing  an  amount  of  weather 
telegraphing  equal  to  that  of  all  the  commercial  lines  of  the  country. 
The  weather  observations  made  at  the  offices  of  the  military  telegraph 
lines  are  simply  incident  to  the  Service,  and  if  the  entire  1,905  miles 
of  lines  were  abandoned  to-day  the  efficiency  of  the  general  weather 
service^  would  be  in  no  wise  impaired.  The  $24,000,  charged  against 
the  Weather  Bureau  for  the  operation  and  maintenance  of  these  lines, 
is  in  reality  a  part  of  ordinary  Army  expenses  for  military  purposes, 
the  execution  of  which  devolves,  by  the  strict  terms  of  the  act  of  Con- 
gress, approved  June  23, 1874,  on  the  Chief  Signal  Officer  of  the  Army. 

The  value  of  most  of  these  lines,  from  a  military  standpoint,  cannot 
be  questioned.  It  is  apparent  to  every  soldier  that  Arizona  and  New 
Mexico  could  not  be  efficiently  protected  against  Indian  outbreaks 
without  the  greater  part  of  these  military  lines,  and  the  value  of  the 
Eio  Grande  line,  in  avoiding  serious  complications  on  the  Mexican 
frontier,  has  been  set  forth  by  the  experiences  of  the  past  month. 

These  lines  transact  for  settlers  such  commercial  business  as  is  pre- 
sented, and  the  receipts  from  this  source,  aggregating  for  the  past  year 
$4,172.84,  have  been  turned  into  the  Treasury.  The  aggregate  ex- 
penditures, including  salaries  of  officers  and  men  of  the  Signal  Corps, 
amount  to  $66,700,  exclusive  of  assistance  given  by  the  use  of  Army 
teams  and  labor,  which  if  hired  in  open  market,  would  have  cost 
about  $20,000  more. 

The  following  table  shows  the  location  of  these  lines  by  departments 
together  with  their  length  and  changes  during  the  past  year: 

Military  telegraph  lines  on  June  80,  1888. 


Military 
departments. 

Miles. 

Changes  during  year. 

Dakota 

382 
239 

124 
12 

253 
540 
375 

Sold  135  miles  between  Glendive  and  Poplar  Rfyer. 

Built  7  miles,  Miami  to  Fort  Elliott.    Sold  90  miles,  Fort  Supply  to 
Fort  Elliott.                                                                                    ^^^ 

No  changes. 

No  changes. 

Sold  61  miles.  Fort  Spokane  to  Spokane  Falls. 

Sold  30  miles,  Phcsnix  to  Maricopa  and  7  miles  at  Fort  Huachuca. 

Abandoned  3  miles.  Fort  Robinson  to  Crawford.    Built  S7  miles,  Fort 
Du  Chc8iif  to  Price  Station.    Transferred  from  (^UHrtornisHter    I>e- 
mrtinent,  U.  S.  Army,  51   miles,  from  Fort  MoKinney  to    Powder 
Uivor.    Leased  and  repaired  152  miles  from  Rjiwlins  to  Fort  Wash- 
akie. 

Missonri .......... 

Texaa 

Cal  ifornia  ......... 

Columbia 

Arizona  . 

Platto 

i»905 
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The  extension  of  the  Saint  Paul  and  Minneapolis  Railroad  to  Poplar 
Biver  resulted  in  the  abandonment  and  sale  of  a  section  of  135  miles 
of  telegraph  line,  from  Poplar  River  via  Fort  Buford  to  Glendive. 
The  remaining  section  of  this  line,  from  Poplar  River  to  Fort  Ma- 
ginnis,  232  miles  in  length,  is  the  most  costly  of  all  the  telegraph  lines 
connected  with  this  Service-  The  intervening  country  is  wild  and 
desolate  in  the  extreme,  and  generally  without  inhabitants,  so  that  at 
Gilpin,  the  repair  station,  this  Service  is  obliged  to  maintain,  at  an 
expense  of  $1,630  per  year,  two  civilian  repairmen,  since  one  will  not 
live  there  alone.  The  total  receipts  from  the  line  during  the  past  year 
were  9155.17,  while  the  cost  to  the  Government  for  maintaining  and 
operating  the  section  is  over  $4,000  annually. 

In  December,  1887,  the  Southern  Kansas  Railroad  established  a 
telegraph  office  at  Miami,  Texas,  within  seventeen  miles  of  Fort  £1: 
Hott,  between  which  points  a  line  was  constructed  out  of  old  material 
from  abandoned  lines  between  Forts  Elliott  and  Supply.  The  ninety- 
five  miles  of  abandoned  line,  except  such  parts  as  were  used  iA  con- 
structing the  new  line,  were  sold  at  public  auction  and  the  proceeds 
deposited  in  the  Treasury. 

The  telegraph  line  between  Fort  McKinney  and  Powder  River, 
which  was  built  by  the  Quartermaster's  Department  to  connect  a  mili- 
tary post  with  a  commercial  line,  was  transferred  in  July,  1887,  to  the 
charge  of  this  Service,  and  has  been  operated  by  this  Bureau  since 
September  10, 1887. 

The  telegraph  line  between  Fort  Du  Ghesne  and  Price  Station,  Utah, 
a  distance  of  eighty-seven  miles,  was  completed  in  September,  1887. 
This  work  was  done  at  the  instance  of  the  then  Lieutenant-General 
commanding  the  Army,  as  a  military  necessity.  The  poles  were  cut 
and  set 'by  troops,  and  the  wire  and  insulators  were  old  material  col- 
lected from  abandoned  lines,  so  that  the  construction  of  this  line  en- 
tailed no  great  expense  upon  this  Service,  although  the  management 
of  it  entails  a  cost  of  $5,000  upon  the  Service. 

The  telephone  line  between  Fort  Huachuca  and  Huaehuca  Station, 
seven  miles  in  length,  was  sold  at  public  auction  in  April,  1888,  as  the 
extension  of  a  private  line  to  Fort  Huachuca  rendered  the  further  con- 
tinuance of  the  Government  line  inadvisable. 

The  Chief  Signal  Officer  continues  the  policy  of  abandoning  and 
selling  military  telegraph  lines  whenever  the  advance  of  railways  or  the 
extension  of  the  general  telegraph  system  affords  the  Government  an 
opportunity  of  reaching  military  stations  over  a  private  wire.  No  lines 
are  extended  nor  are  any  general  repairs  made  without  the  recommen- 
dations of  the  commanding  general  of  the  Army  to  the  effect  that  such 
expenditures  are  necessary  for  military  purposes. 

SEA-OOAST  TELEGRAPH  LINES. 

There  were  in  operation  at  the  end  of  the  fiscal  year  561  miles  of 
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seacoast  telegraph  lines.  The  only  line  constructed  daring  the  year 
was  built  under  the  act  approved  February  17, 1887,  and  extends  from 
Titusville,  Florida,  to  Jupiter,  Florida,  180  miles.  This  line  connects 
the  life-saving  and  light-house  stations  at  Jupiter  with  Titusville,  and 
is  used  to  report  all  vessels  passing  near  the  station.  The  constrac- 
tion  of  the  line  cost  $16,117.59;  its  annual  expense  for  operation  and 
maintenance  will  be  between  $6,000  and  $7,000,  and  the  receipts  $600. 

The  section  between  Wilmington  and  Southport,  North  Carolina,  is 
valuable  to  shipping  interests,  owing  to  the  facilities  it  offers  foF  storm 
warnings  and  the  reporting  of  vessels.  The  annual  cost  of  mainten- 
ance and  operation  is  about  $1,000,  and  the  income  about  $90.  The 
Hatteras  section,  from  Hatteras  Inlet,  via  Cape  Henry,  to  Cape 
Charles  by  cable,  and  Norfolk  by  line,  was  formerly  of  very  great  value. 
There  has  been  no  year  in  which  life  and  property  have  not  been  saved 
on  the  North  Carolina  coast  by  the  operation  of  this  line.  Within  the 
present  year  the  British  steamer  "Kimberly'' stranded  near  Wash- 
Woods,  and  through  the  prompt  call  of  the  Signal  Corps  operator  the 
crew,  cargo,  and  steamer  were  saved.  The  vessel  and  cargo  were 
valued  at  $600,000.  The  march  of  invention,  and  the  extension  of  the 
Life-Saving  Service,  render  it  practicable  for  the  surfmen  to  operate 
this  line  with  telephone  apparatus,  as  is  now  done  along  the  New  Jer- 
sey, Delaware,  and  Virginia  coasts.  Such  a  course  would  prevent  the 
duplication  of  a  Government  paid  force  and  relieve  this  Service  from 
the  annual  expenditure  of  $8,000,  which  the  present  manning  of  this 
line  by  experienced  operators  entails.  The  receipts  from  the  line  barely 
amount  to  a  doUiir  a  day. 

The  line  from  Narragansett  Pier  to  Block  Island  has  cost  the  Gov- 
ernment about  $55,000  in  the  past  eight  years,  exclusive  of  the  an- 
nual expenses,  which  aggregate  about  $4,000,  against  an  annual  income 
of  $400.  The  line  is  of  value  to  Block  Island  and,  incidentally,  to 
shipping  interests. 

The  most  important  and  valuable  line  on  the  Atlantic  coast  is  the 
telegraph  system  connecting  Nantucket  and  Martha's  Vineyard  with 
Wood's  Holl,  which  has  cost  the  Government  about  $50,000,  apart  from 
the  annual  expense  of  maintenance,  which  is  about  $6,000;  the  income 
is  about  $1,000  annually.  These  lines  furnish  communication  to  about 
seven  thousand  people  throughout  the  year,  and  to  about  forty  thou- 
sand during  the  summer  months.  The  most  important  uses  of  the 
lines,  however,  are  for  tlie  display  of  storm  signals  for  the  benefit  of 
the  sixty  thousand  vessels  which  annually  pass  Gay  Head,  and  the 
summoning  of  assistance  for  scores  of  vessels  in  distress.  The  ice 
blockade  of  January,  1888,  caught  over  fifty  vessels  in  the  ice  within 
sight  of  Nantucket.  If  it  had  not  been  for  this  system  of  cables,  by 
which  powerful  tugs  and  revenue  cutters  were  summoned  from  all 
quarters,  there  would  have  been  serious  losses  of  life  and  property.  It 
is  believed  that  in  this  single  instance,  apart  from  human  life  pre- 
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served,  the  original  cost  of  land  lines  and  cables  was  eqaalled  by  the 
valae  of  the  property  saved. 

The  sea-coast  service  is  represented  on  the  Pacific  coast  by  the  Cape 
Flattery  and  Port  Oanby  cables.  These  lines  are  valuable  for  the  re- 
porting of  vessels  and  the  summoning  of  assistance  in  cases  of  distress. 
They  cost  this  Service  98,000  annually,  while  the  income  is  substan- 
tially nothing,  being  less  than  $50  a  year.  The  new  Point  Reyes  tele- 
graph will  be  a  third  line  of  the  same  character,  and  for  the  same  pur- 
pose, although  the  annual  cost  of  maintenance  and  operation  will  prob- 
ably not  exceed  $1,000. 

The  very  great  expense  of  these  sea-coast  lines  has  unduly  weighed 
down  the  appropriations  of  the  Weather  Service  in  past  years,  and,  in 
view  of  this  fact,  the  Chief  Signal  Officer  has  deemed  it  important  that 
he  should  clearly  set  forth  that  over  $100,000  of  his  appropriations  are 
chargeable  against  sea-coast  and  military  telegraph  lines  which  are 
only  of  slight  and  incidental  value  to  the  general  weather  system  of 
the  country.  The  Chief  Signal  Officer,  in  view  of  this  fact,  has  trans- 
mitted with  his  annual  estimates  a  list  showing,  in  detail,  the  location, 
length,  number  of  employes,  and  cost  of  maintenance  and  operation  of 
the  separate  lines.  There  is  no  intention  of  ignoring  the  fact  that  the 
reporting  of  vessels  and  the  summoning  of  assistance  in  case  of  mari- 
time disasters  are  services  of  inestimable  value  which  the  General 
Government  should  render,  but  the  object  and  character  of  the  work 
should  be  clearly  set  forth,  so  that  distinctive  and  necessary  appro- 
priations may  be  made  therefor. 

Appendix  No.  8  consists  of  the  very  full  and  comprehensive  report 
of  2d  Lieutenant  P.  E.  Day,  Signal  Corps,  whose  statements  and 
recommendations  are  worthy  of  careful  consideration.  2d  Lieutenant 
B.  M.  Purssell  is  entitled  to  commendation  for  the  energy  and  care 
exercised  by  him  in  locating  and  supervising  the  construction  of  the 
Point  Jupiter  line.  2d  Lieutenant  W.  D.  Wright  has  shown  intelli- 
gent zeal  and  energy  in  the  repair  and  maintenance  of  the  Nantucket 
and  Block  Island  systems.  His  successful  efforts  in  putting  his  lines 
in  perfect  working  order,  at  a  small  expense  and  under  difficult  circum- 
stances, are  worthy  of  notice  and  commendation .  2d  Lieutenant  James 
A.  Swift,  Signal  Corps,  has  managed  in  a  satisfactory  manner  the  tele- 
graph lines  in  Oregon  and  Washington  Territory. 

2d  Lieutenant  William  A.  Glassford,  Signal  Corps,  has  maintained 
and  operated  in  a  thoroughly  satisfactory  manner  the  difficult  tele- 
graph lines  in  Arizona  and  New  Mexico,  and  in  addition  to  his  tele- 
graphic work  has  voluntarily  devoted  his  leisure  time  to  the  collation 
and  discussion  of  weather  4^ta  of  value  to  that  section  of  the  country. 

THE  COEEESPONDENOE  DIVISION. 

2d  Lieutenant  James  Mitchell,  Signal  Corps,  has  been  in  charge  of 
the  Conespondence  Division  for  the  greater  part  of  the  year. 
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Thirty-seven  boards  of  trade,  chambers  of  commerce,  and  other  com- 
mercial organizations,  have  conferred  with  the  Chief  Signal  Officer  in 
relation  to  Service  details,  a  list  of  which  is  given  in  Appendix  No.  9. 

Every  effort  has  been  made  to  reduce  the  methods  of  conducting  the 
correspondence  of  the  office  to  the  simplest  form,  to  the  end  that  while 
due  regard  is  paid  to  the  proper  record  of  public  business,  it  may  be 
transacted  with  the  greatest  possible  speed  and  with  the  least  clerical 
labor.  The  enormous  volume  of  correspondence^  averagiog  over  fifteen 
hundred  communications  each  working  day,  could  not  be  conducted 
under  old  methods  without  a  very  great  increase  in  the  clerical  force. 
Under  the  present  system  a  large  amount  of  correspondence  is  trans- 
acted by  dictation  and  type-writing,  and  only  letter-press  copies  are 
made.  This  method  presents  economical  and  other  advantages,  since 
it  is  more  rapid,  and  the  retained  copy  is  a  fac-simile  of  the  signed 
letter,  free  from  clerical  errors  in  copying. 

The  current  business  of  the  office  has  been  discharged  with  the  usual 
dispatch,  and,  besides,  the  war  records  of  the  Signal  Corps  have  been 
thoroughly  indexed.  The  organization,  methods,  and  records  of  this 
division  are  now  such  that  all  important  letters  are  answered  the  day 
of  their  receipt,  and  requests  for  information  in  pension  and  other 
claims  are,  as  a  rule,  reported  on  in  thirty-six  hours. 

During  the  year  there  have  been  sent  from  this  office,  including  all 
its  divisions,  159,751  communications,  and  314,871  communications 
received.  Kot  included  in  the  above,  1,021,000  code  words  and  weather 
reports  have  been  sent  and  received  by  telegraph. 

Notwithstanding  this  enormous  amount  of  clerical  work  the  duties 
have  been  performed  more  expeditiously  than  usual  and  with  a  de- 
creased force,  the  number  of  clerks  on  duty  at  the  beginning  of  the 
fiscal  year  being  fifteen,  and  at  the  close  eleven. 

The  Chief  Signal  Officer  respectfully  invites  attention  to  the  great 
and  apparently  profitless  consumption  of  time,  at  Government  expense, 
entailed  by  the  daily  reports  of  work,  made  by  each  person  performing 
clerical  duty,  to  the  chief  clerk  of  this  office,  as  prescribed  by  existing 
orders.  It  is  within  bounds  to  estimate  that  the  cost  of  such  work  to 
the  Government  consumes  the  time  of  four  clerks,  at  an  expense  of 
about  $4,000  annually.  The  outcome  of  such  daily  reports  is  a  sum- 
mary, which,  indeed,  tells  how  many  letters  have  been  read  and  dis- 
tributed, how  many  briefed,  recorded,  and  numbered,  how  many  noted, 
and  other  items  of  like  character,  but  it  is  impossible  that  data  of  this 
character  shall  give  any  adequate  idea  of  the  amount  of  work  annually 
performed  by  the  clerk.  Many  letters  are  of  such  a  character  that  fifty 
such  letters  daily  would  not  be  an  arduous  task  for  a  type- writer  or 
copyist,  while  others  are  of  such  length  and  are  written  under  such 
disadvantages  that  ten  of  them  would  entail  a  hard  day's  work.    ' 

The  chiefs  of  divisions  should  be,  and  are  believed  to  be,  men  of  such 
character  and  standing  that  they  can  be  relied  upon  to  see  that  the 
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clerks  under  their  charge  do  a  fair  day's  work  for  the  Goverumeut,  aud 
in  case  any  division  chief  is  inclined  to  favor  any  person  under  his 
charge,  he  is  enabled,  under  the  present  system,  to  so  arrange  matters 
that  the  poorest  clerk  in  the  division  can  have  the  largest  record  on 
paper.    It  is  urgently  recommended  that  the  report  be  discontinued. 

An  enormous  number  of  obsolete  forms  and  valueless  papers  have 
accumulstted  in  this  Service  during  the  past  eighteen  years.  These 
worthless  papers  have  been  dignified  by  the  name  of  records,  although 
they  really  are  not  such,  since  they  contain  data  which,  once  seen  for 
the  purpose  of  checkiug  other  papers,  immediately  become  useless. 

It  is  respectfully  recommended  to  the  honorable  Secretary  of  War 
that  Congress  be  asked  to  appoint  a  commission  or  an  inspector  of 
public  documents,  who  shall  be  authorized  to  take  charge  of  all  worth- 
less public  papers,  and  report  their  character  to  Congress,  with  a  view 
to  their  final  destruction.  Not  only  are  these  papers  worthless,  but 
they  are  a  great  tax  upon  the  office  space  of  the  different  bureaus. 

STATIONS  DIVISION. 

The  Stations  Division  has  remained  in  charge  of  2d  Lieutenant  F. 
R.  Day,  Signal  Corps,  whose  energy  and  extended  knowledge  of  the 
personnel  of  the  Service  as  well  as  of  the  separate  stations,  has  con- 
tributed to  increased  efficiency  in  this  division.  Lieutenant  Day's  re- 
port forms  Appendix  No.  10. 

Urgent  recommendations  for  new  stations  have  been  frequently 
made,  but  their  establishment  is  impossible  without  increased  appro- 
priations. The  present  number  of  stations  is  sufficiently  large  for*the 
general  needs  of  this  Service,  although  it  is  certain  that  in  a  few  cases 
the  stations  might  be  better  arranged  for  the  general  good  of  the 
country.  It  is  possible  that  a  few  additional  stations  could  be  estab- 
lished and  maintained,  strictly  in  local  interests,  as  is  the  case  with 
Baltimore,  Md.,  New  Haven,  Conn.,  and  other  stations  in  large  and 
important  cities.  The  changes  which  have  been  made  in  the  river, 
display,  cotton -region,  rainfall,  and  other  stations  are  set  forth  in 
detail  in  Appendix  No.  10. 

The  Chief  Signal  Officer  has  endeavored  to  bring  the  detailed  meteor- 
ological information  collected  by  this  Service  as  promptly  as  possible 
to  the  attention  of  the  public,  and  in  no  other  way  can  this  be  done  so 
thoroughly  as  by  the  distribution  of  the  weather  map.  The  cyclostyle 
weather  map,  published  at  about  forty  of  the  larger  stations,  has  been 
received  with  great  favor  by  the  business  community,  as  it  presents 
the  data  in  such  a  manner  as  to  be  easily  understood  and  utilized  by 
such  business  men  of  the  country  as  have  interests  affected  by  weather 
conditions. 

A  more  liberal  and  extended  policy  has  been  arranged  for  the  ensu- 
ing year,  through  which  it  is  hoped  to  furnish  the  daily  weather  maps 
for  8  a.  m.  and  8  p.  m.  to  every  prominent  town  that  can  be  reached 
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within  a  reasonable  time  from  Kansas  City,  Mo.,  Saint  Louis,  Mo., 
Boston,  Mass.,  New  York  City,  and  Washington  City,  and  the  8  a.  m. 
map  from  Cincinnati,  Ohio,  and  Philadelphia,  Pa. 

The  efforts  made  to  increase  the  high  standing  of  the  men  in  the 
Corps  have  resulted  in  a  more  prompt  rendition  of  meteorological  reports 
and  a  higher  standard  of  accuracy. 

The  Chief  Signal  Officer  is  pleased  to  report  that  the  appropriations 
made  for  the  rent  and  expenses  of  stations  are  now  sufficient  to  main- 
tain the  present  stations  decently  and  efficiently,  and  that  the  practice 
which  has  obtained  in  past  years  of  discharging  the  charwomen  and 
cleaners  in  the  middle  of  the  year  is  no  longer  necessary.  It  has  been 
the  policy  of  this  Bureau  to  discourage  establishing  more  stations  than 
can  be  properly  maintained  by  current  appropriations.  Small  econo- 
mies and  petty  deprivations  do  much  to  harrass  and  annoy  the  obser- 
vers in  charge  of  stations,  and  it  cannot  reasonably  be  expected  that 
they  shall  show  that  interest  and  spirit  in  the  management  of  the  more 
important  matters  connected  with  their  stations  when  they  are  obliged 
to  perform  their  work  under  such  wretched  surroundings  aa  not  infre- 
quently obtained  in  the  past  at  Signal  Service  stations. 

The  Chief  Signal  Officer  has  endeavored  to  cultivate  a  spirit  of  pride 
and  emulation  among  the  observers  throughout  the  country  by  en- 
couraging and  inviting  suggestions  as  to  the  proper  methods  of  in- 
creasing the  usefulness  of  the  Service.  Observers  are  encouraged  to 
write  upon  meteorological  and  other  scientific  subjects,  and  iir  no  case 
has  any  observer  been  refused  permission  to  publish  on  his  own  re- 
sponsibility any  memoir  the  results  of  his  investigations. 

The  labor  on  stations  has  been  lessened  as  much  as  possible  by  reduc- 
ing the  number  of  forms  and  their  frequency,  and  also  by  curtailing  as 
far  as  possible  all  duty  and  observations  which  do  not  have  some  im- 
portant end  in  view.  Such  a  course  leaves  the  observers  more  time  to 
study  local  climate,  to  cultivate  official  relations  with  the  leading  ex- 
changes and  societies  of  the  various  cities,  and  to  give  that  considerate 
attention  to  applicants  for  information  which  the  general  public  has  a 
right  to  expect  from  its  public  officials. 

Appendix  No.  11,  prepared  by  Assistant  Professor  H.  A.  Hazen, 
shows  list  of  stations,  together  with  their  geographical  position,  eleva- 
tion, and  other  data  of  interest  and  value. 

THE  INSTRUMENT  DIVISION. 

The  Instrument  Division  for  the  greater  part  of  the  year  has  been 
under  the  intelligent  and  practical  supervision  of  Assistant  Professor 
T.  Russell,  wIjo  personally  inspected,  compared,  and  examined  all  ther- 
mometers, rain-gauges,  and  other  meteorological  instruments.  The 
tests  have  been  conducted  with  the  utmost  care  and  precision  to  insure 
accuracy.  Every  thermometer  is  carefully  tested  at  the  freezing  point 
of  water,  and  for  every  ten  degrees  between  that  point  and  a  tempera- 
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tore  of  112°;  below  the  freezing  point  of  water  it  is  tested  for  every 
twenty  degrees  to  — 28°.  Tlie  rigid  requirements  of  the  Service,  which 
reject  all  thermometers  with  errors  greater  than  0°.3  F.,  are  still  en- 
forced. 2,832  instruments  of  various  kinds  have  been  received,  and 
2,380  issued  during  the  year.  Assistant  Professor  Bnssell  tested  2,180 
thermometers  for  the  Service,  and  20  for  voluntary  observers.  In  ad- 
dition to  the  ordinary  testing  of  instruments,  the  telegraph  wire  pur- 
chased for  military  field  lines,  or  for  sea-coast  lines,  has  also  been  tested. 

The  purchase  and  testing  of  instruments  for  private  parties  has  been 
discontinued,  save  in  special  instances,  when  such  comparisons  and 
tests  are  plainly  in  the  interests  of  the  public  service,  as  in  the  case  of 
the  directors  of  state  weather  services,  or  of  persons  engaged  in  special 
investigations  requiring  standard  instruments. 

In  addition  to  his  usual  work  Assistant  Professor  Eussell  has  been 
charged  with  the  ascertaining  of  the  amount  of  evaporation  through- 
out the  United  States,  from  which  investigation  some  interesting  and 
valuable  data  is  anticipated  the  coming  year. 

The  report  of  Assistant  Professor  Russell  is  given  in  Appendix  No.  12. 

With  a  view  to  determining  with  greater  accuracy  the  coeflScient  of 
the  Robinson  anemometers  which  are  usedfor  determining  the  velocity 
of  the  wind,  the  Chief  Signal  OflBcer  established  during  the  year  a  board 
consisting  of  Assistant  Professors  Hazen,  Russell,  and  Marvin,  who 
were  directed  to  make  careful  and  complete  observations  upon  this  point. 
The  difficulties  attending  such  experiments  are  great,  but  it  is  hoped 
that  they  have  been  overcome.  One  essential  point,  the  use  of  a  closed 
&pace  for  experiments,  was  obviated  by  the  courtesy  of  the  Commis- 
sioner of  Pensions,  who  granted  for  this  purpose  the  use  of  the  court 
in  the  Pension  Building.  The  experimental  work  so  far  done  shows 
that  the  coefficient  of  8.0,  that  is  the  relation  between  the  velocity  and 
travel  of  .center  of  cup,  for  the  Signal  Service  pattern  of  instrument 
(a  4-inch  cup  on  a  6-inch  arm)  is  nearly  correct  for  a  velocity  of  twenty 
miles.  For  five  miles  it  gives  results  for  velocity  fifteen  per  cent,  too 
small,  and  for  ten  miles  eight  per  cent,  too  small. 

EXAMINEE'S  DIVISION. 

The  work  of  this  division  has  been  kept  up  to  date  as  nearly  as  the 
nature  of  the  money  and  property  accounts  which  are  examined  therein 
would  permit.  The  elaborate  and  intricate  routine  of  this  division  has 
been  modified  so  as  to  greatly  decrease  the  work,  simplify  the  adjust- 
ment of  accounts,  and  facilitate  payments  to  creditors.  Care  and  at- 
tention has  been  given  to  insure  the  practice  of  economy  and  prudence 
in  public  expenses  before  the  money  is  spent  rather  than  afterwards. 
This  method  has  increased  the  personal  work  and  direct  responsibility 
of  the  Chief  Signal  Officer,  since  no  purchases  or  expenditures  can  be 
made  without  having  been  previously  and  personally  authorized  by  him. 

To  simplify  expenditures  the  fixed  charges  against  the  appropriations 
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are  authorized  at  the  beginning  of  the  fiscal  year  by  a  special  order, 
which  gives  in  detail  the  purpose  for  which  the  money  is  to  be  applied, 
and  limits  strictly  the  amount  which  is  to  be  spent.  In  the  case  of 
weather  reports,  where  the  number  of  words  cannot  be  fixed,  a  special 
order  is  issued  which  gives  for  each  month  the  maximum  number  of 
words  and  the  rate  allowed  for  each  word  over  the  different  circuits. 
Whenever  from  any  cause  the  authorized  number  of  words  is  exceeded, 
the  case  is  presei^ted  to  the  Chief  Signal  Officer  for  his  personal  orders. 
Under  this  method  the  Chief  Signal  Officer  is  able  to  fix  definitely 
against  the  Service  the  charges  for  three-fourths  of  the  a])propriations 
at  the  beginning  of  the  fiscal  year.  Such  an  arrangement  also  enables 
the  chief  to  give  more  care  and  attention  to  the  varying  and  indeter- 
minate expenditures. 

The  addition  of  the  disbursements  previously  made  by  the  Medical, 
Quartermaster,  and  Subsistence  Departments  to  the  duties  of  the  Dis- 
bursing Officer  of  this  Corps  necessarily  entails  extra  work  upon  the 
Examiner's  Division,  which  is  obliged  to  pass  on  those  voluminous  ac- 
counts. The  changes  of  methods  have  enabled  this  additional  work 
to  be  performed  without  increasing  the  clerical  force. 

A  summary  of  the  work  performed  forms  Appendix  No.  13. 

BIBLIOGRAPHY  AND  LIBBAEY. 

The  Chief  Signal  Officer  has  to  regret  the  resignation  of  Mr.  C.  J. 
Sawyer,  whose  valuable  labors  in  connection  with  the  general  bibliog- 
raphy of  meteorology  insured  the  satisfactory  completion  of  that 
great  work.  The  appointment  of  Mr.  O.  L.  Fassig,  who  served  as  an 
assistant  to  Mr.- Sawyer,  as  bibliographer  and  librarian,  insures  a  con- 
tinuance of  the  systematic  and  careful  arranging  and  cataloging 
already  initiated. 

The  general  bibliography  of  meteorology  consists  of  about  50,000 
independent  titles,  classified  by  subjects,  arranged  in  about  two  hun- 
dred divisions,  and  of  a  card  author  index  of  nearly  13,000  authors. 
This  includes  separate  publications  and  articles  in  serial  publications, 
and  terminates  January  1, 1882.  In  addition  to  the  above  the  present 
librarian  (Mr.  Fassig)  is  engaged  with  Mr.  Hilton,  his  assistant,  in  a 
supplementary  catalogue  for  current  use  in  the  office  of  the  Chief 
Signal  Officer.  This  supplement  contains  about  5,000  cards,  arranged 
according  to  authors,  but  as  current  work  has  not  permitted  a  com- 
plete classification,  it  embraces  only  such  separate  publications 
and  articles  in  periodicals  as  are  easily  accessible.  This  supple- 
mentary author  catalogue  is  now  being  classified  by  subjects  after  the 
scheme  of  the  general  index.  The  latter  work  will  soon  be  rendered 
more  complete  by  an  alphabetical  subject  index. 

The  Chief  Signal  Officer  pointed  out  in  his  last  annual  report  the 
great  value  of  this  bibliography  to  scientific  meteorology  as  well  as 
to  the  arts  and  industries,  as  it  makes  available  to  students  and 
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practical  men  the  literature  of  applied  meteorology  in  its  relations  to 
agriculture,  commerce,  engineering,  and  medicine.  Not  only  is  it  of 
value  as  regards  the  question  of  crop  production,  distribution  of  vege- 
table life,  forestry,  floods,  river  and  ocean  navigation,  but  also  as 
regards  medical  climatology,  with  reference  to  the  extent  and  spread  of 
epidemic  diseases,  the  importance  of  which .  question  is  evident  to 
every  reflecting  mind  in  connection  with  the  yellow  fever  idpidemic  now 
prevalent.  Any  medical  student  who  desires  to  investigate  this  ques- 
tion knows  not  where  to  turn  for  information  as  to  existing  climatolog- 
ical  data  and  its  bearings  as  pointed  out  by  previous  investigators. 
The  use  of  such  a  bibliography  in  bringing  to  the  notice  of  the  inves- 
tigator the  labors  of  his  predecessors,  not  only  would  result  in  pre- 
venting duplication  of  work  and  a  needless  waste  of  intellectual 
effort,  but  through  economy  of  time  would  enable  the  investigator 
to  devote  himself  to  the  more  important  deductive  labors.  The  prog- 
ress of  scientific  research  is  now  retarded  and  labor  therein  wasted, 
owing  to  the  impossibility  of  readily  ascertaining  what  has  been  done 
by  one's  scientific  predecessors. 

Over  one-half  of  the  material  of  this  bibliography  has  been  contrib- 
uted through  the  voluntary  labors  of  foreign  and  American  librarians 
and  meteorologists.  The  publication  of  this  work  would  be  an  act  of 
reciprocity  of  exchange  from  the  Government  towards  voluntary  con- 
tributors. The  Chief  Signal  OflScer  urgently  recommends  that  its  publi- 
cation be  recommended  to  Congress,  at  a  cost  not  exceeding  $10,000. 

The  library  has  been  increased  by  purchase,  exchange,  or  gift  475 
volumes,  and  now  contains  10,320  volumes,  exclusive  of  pamphlets, 
which,  although  catalogued,  have  never  been  numbered  as  books.  The 
library  has  already  been  moved  to  the  new  oflSce  building,  where  it  is 
hoped  that  suitable  shelving  may  be  provided  the  coming  year;  and 
with  this  view  the  necessity  of  this  Service  receiving  the  amount  esti- 
mated for  as  a  contingent  fund  is  strongly  urged.  The  policy  of  strictly 
coufiniug  purchases  to  such  meteorological  and  military-signal  works 
and  i)eriodical8  as  is  necessary  to  increase  its  value  as  a  working 
library  has  been  rigidly  followed.  . 

m 

RECORDS  DIVISION. 

The  Records  Division  has  been  under  the  attentive  charge  of  2d 
Lieutenant  J.  P.  Finley,  Signal  Corps.  The  establishment  of  this 
division  has  resulted  in  a  great  economy  of  labor,  and  has  proved  of 
marked  benefit  to  the  public,  who  apply  to  this  office  for  meteorologi- 
cal information.  The  hundreds  of  volumes  and  thousands  of  forms, 
which  in  previous  years  w^ere  so  badly  arranged  and  so  deficiently 
indexed  as  to  render  it  practically  impossible  to  obtain  any  consecu- 
tive data  pertaining  to  the  voluntary  stations,  have  been  rearrangexl  in 
orderly  sequence  and  by  states,  while  the  present  system  and  condition 
of  the  indexes  are  such  that  data  from  any  station  can  be  instantly 
referred  to. 
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Great  progress  has  been  made  in  bringing  together  all  available  data 
bearing  on  precipitation  and  temperature,  and  within  the  coming  fiscal 
year  the  Chief  Signal  Officer  expects  to  have  in  convenient  and  com- 
pact form  all  such  records  of  any  length  which  have  ever  been  kept  in 
the  United  States.  During  the  past  year  this  office  has  had  the  heai*ty 
co-operation  of  the  Secretary  of  the  Smithsonian  Institution  and  of  the 
Surgeon  General,  U.  S.  Army,  who  have  placed  at  the  disposal  of  this 
office  all  available  data  of  tbis  class.  In  addition  a  large  number  of 
voluntary  observers  have  furnished  records  varying  in  special  cases 
from  ten  to  fifty  years  in  length.  The  orderly  arrangement  and  proper 
indexing  has  been  true  economy,  as  the  demands  made  upon  the  office 
for  meteorological  data,  either  for  use  as  evidence  in  courts  or  for 
scientific  purposes,  are  yearly  increasing.  In  the  past  the  labor  of  find- 
ing records  from  which  the  abstracts  were  made  involved  far  more 
time  and  efibrt  than  did  the  copying  of  the  data.  The  records  of  the 
office  are  in  such  condition  that  any  given  meteorological  data  can  be 
referred  to  without  loss  of  time.  The  voluntary  records  should  be  as 
accessible  and  convenient  for  reference  as  are  the  observations  of  the 
regular  stations.  It  seems  only  proper  that  the  work  of  thousands  of 
voluntary  observers,  who  have  given  so  freely  of  their  time  and  inter- 
est, should  be  recognized  by  a  proper  compilation  of  the  results. 

Applications  for  meteorological  information  are  increasing,  so  that, 
except  in  special  cases  where  the  public  interest  demands  further  con- 
sideration, it  has  been  necessary  to  restrict  the  furnishing  of  information 
to  two  hours  gratuitous  labor.  Whenever  the  data  requires  more  time, 
the  applicant  is  permitted  to  obtain  it  through  the  work  of  clerks  out- 
side of  office  hours,  at  the  rate  of  forty  cents  per  hour.  Even  with 
this  restriction,  on  an  average,  one  application  daily  is  received,  a  con- 
siderable portion  of  which  transcripts  require  certification  under  seal 
of  the  War  Department,  for  use  as  testimony  in  courts  of  law.  There 
have  been  during  the  year  one  hundred  and  sixteen  cases  in  which 
the  records  of  this  Corps  have  been  used  as  evidence  in  court.  In 
many  other  instances  the  records  have  been  accepted  as  convincing 
evidence  which  obviated  recourse  to  litigation. 

There  have  also  been  furnished  for  the  use  of  medical  and  other  pro- 
fessional men,  for  discussion  and  research,  for  use  in  connection  with 
commercial  enterprises,  three  hundred  and  thirty-four  extracts  regard- 
ing weather  conditions.  The  office  has  also  furnished  the  office  of  the 
State  Engineer  of  California  with  monthly  rainfall  data  for  one  hundred 
and  seventy-nine  stations  in  California,  which  cover  periods  ranging 
from  one  to  forty  years.  Data  of  a  similar  character  covering  the 
monthly  and  annual  mean  temperature  for  one  hundred  and  eighty- 
seven  stations,  and  monthly  and  annual  precipitation,  together  with 
maximum  and  minimum  amounts  of  rainfall  for  the  month,  for  one 
hundred  and  twenty-one  stations,  have  also  been  furnished  to  the 
Commissioner  of  Agriculture  for  the  State  of  Texas. 
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The  reorganization  of  the  Becords  Division  in  this  office  has  made  it 
possible  to  utilize  a  large  amount  of  rainfall  data  furnished  by  volun- 
tary observers  prior  to  1874  in  the  preparation  of  the  monthly  rain 
ehart-s  from  January  1,  1870,  to  December,  1873.  These  charts  are 
not  only  valuable  for  current  work  and  study  at  this  office,  but  have 
been  utilized  in  preparing  the  eighteen-year  normal  rain  charts  now 
being  regularly  issued  in  the  '*  Monthly  Weather  Review,"  and  are 
also  specially  valuable  in  the  stady  of  weather  conditions  when  con- 
sidered in  connection  with  crop  production,  and  in  the  study  of.  river 
floods,  rendering  it  possible  to  trace  their  origin. 

The  most  important  work  devolving  upon  this  division  was  the  prep- 
aration of  tabulatedstatistics  of  precipitation  for  Washington  Territory, 
Oregon,  California,  New  Mexico,  Utah,  Nevada,  Idaho,  Wyoming, 
Colorado,  Indian  Territory,  and  Texas,  called  for  by  the  Senate  of  the 
CTnited  States  by  Resolution  dated  Janaary  4, 1888.  This  work  ex- 
haustively treated  all  available  data,  and  the  report  sets  forth  in  chro- 
nological and  geographical  arrangement  the  rainfall  for  the  districts 
above  mentioned. 

Appendix  No.  14  is  the  general  report  of  the  officer  in  charge  of  the 
Becords  Division,  and  appendices  Nos.  17  to  32  comprise  such  tables, 
compiled  in  the  Becords  Division,  as  pertaia  to  public  business  in 
connection  with  the  Signal  Corps  and  are  necessary  in  current  work. 
These  tables  are  valuable  adjuncts  to  the  preparation  and  study  of  fore- 
casts and  also  greatly  facilitate  the  work  of  the  office  in  supplying  to 
hundred  of  applicants  valuable  data  which  otherwise  could  not  be 
furnished. 

PUBLICATIONS  DIVISION. 

2d  Lieutenant  Fielder  M.  M.  Beall,  Signal  Corps,  has  been  in  charge 
of  the  Publications  Division  during  the  greater  part  of  the  year,  and 
has  applied  himself  to  acquiring  a  practical  as  well  as  theoretical  knowl- 
edge of  the  best  methods  for  doing  the  printing  and  lithographing  work 
of  this  office.  The  value  of  the  data  published  in  the  weather  map'  and 
buUelins  of  this  Service  depends  on  the  promptness  with  which  it  reaches 
the  general  public,  and  every  effort  has  been  made  to  introduce  methods 
which  would  attain  this  end.  It  is  believed  that  the  rapidity,  accuracy, 
and  skill  with  which  this  work  is  done  is  largely  due  to  Lieutenant 
Beall's  energy  and  intelligent  efforts. 

For  the  first  time  in  several  years  the  current  work  of  this  division  is 
promptly  performed,  while  very  rapid  progress  is  being  made  in  bring- 
ing up  the  arrears  which  have  annoyed  and  harrassed  the  working 
force.  In  addition  to  the  ordinary  work  of  printing.  Lieutenant  Beall 
has  made  a  full  and  careful  inventory  of  the  many  thousands  of  maps, 
charts,  and  publications  which  had  accumulated  in  this  office,  and  has 
in  accordance  with  special  instructions  from  the  Chief  Signal  Officer 
distributed  the  extra  publications  to  the  great  libraries  of  the  country. 
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and  to  agricultural  and  other  kindred  societies.  Such  improvements 
have  been  made  in  methods  of  stitching  and  mailing  the  publications 
that  all  co-operating  observers  and  oi&Qials  entitled  by  exchange  to  the 
publications  of  this  Service  now  receive  them  without  delay. 

The  labor  devolving  on  this  division  may  be  surmised  from  the  fact 
that  nearly  190,000  publications  have  been  distributed  during  the  past 
year.    The  report  of  the  Publications  Officer  forms  Appendix  No.  15. 

PROPERTY  AND  DISBURSINa  DIVISION. 

Captain  Francis  B.  Jones,  Assistant  Quartermaster,  has  performed 
throughout  the  year  the  arduous  and  complicated  duties  involved  by 
his  detail  as  Disbursing  Officer  of  the  Corps.  The  Chief  Signal  Officer 
expresses  his  appreciation  of  the  diligent  care  exercised  and  accurate 
knowledge  shown  by  Captain  Jones  in  his  administration  of  the 
accounts  of  this  Service. 

Although  the  transfer  of  Commissary,  Medical,  and  Quartermaster 
accounts  to  this  office  has  of  necessity  largely  increased  the  current 
work,  yet  such  rearrangement  and  improvement,  in  the  direction  of 
simplicity  of  business  methods,  have  been  made  that  the  work  has  been 
done  with  a  reduction  of  two  in  the  clerical  force  of  this  division,  and 
the  accounts  in  question  have  been  satisfactorily  adjusted.  Approved 
methods  have  been  adopted,  so  that  the  entire  system  of  accounts  now 
strictly  conform  to  the  legal  requirements  and  decisions  of  the  audit- 
ing officers.  The  changes  made  in  methods  of  business  are  set  forth  in 
the  report  of  the  Property  and  Disbursing  Officer.    (Appendix  No.  16.) 

Careful  personal  attention  has  been  given  by  the  Chief  Signal 
Officer  and  the  Disbursing  Officer  to  the  proper  expenditure  of  th^ 
appropriations  for  this  Service.  They  have  been  administered  with 
economy  and  strictly  in  accordance  with  law.  Every  effort  has  been 
made  to  reorganize  the  methods  of  the  Service  so  that  its  financial 
management  and  practical  work  should  conform  to  practices  in  vogue 
in  large  business  establishments. 

The  Chief  Signal  Officer  again  invites  attention  to  the  inconve- 
niences and  grave  results  that  have  followed  the  exhaustion  of  sub- 
appropriations  for  this  Bureau.  It  is  believed  that  the  interchange- 
ability  of  appropriations  within  narrow  limits  are  as  much  in  the  in- 
terests of  economy  as  of  efficiency.  It  has  been  pointed  out  that  such 
a  slight  interchangeability  of  appropriations  would  enable  the  chief 
of  this  Service  to  submit  estimates  somewhat  smaller  than  those  made 
at  present.  Under  any  method  it  is  necessary  that  a  small  margin 
should  be  made  on  all  estimates  which  are  not  for  salaries  or  other 
fixed  and  definite  expenditures,  and  this  margin  could  be  safely  made 
much  smaller  in  case  such  latitude  was  allowed. 

The  policy  has  been  continued  of  reducing  to  a  minimum  amount  the 
work  done  in  the  carpenter  and  machine  sliops  of  this  Service,  and 
they  are  used  only  for  such  experimental  and  repair  work  as  the  exigen- 


REPORT  OF   THE  CHIEF    SIGNAL  OFFICER.  33 

cies  of  the  Service  may  require  or  as  from  its  trifling  character  would 
not  warrant  the  delay  and  expense  of  inviting  proposals.  It  is  be- 
lieved that  the  policy  of  doing  all  extended  work  or  manufacture 
through  the  system  of  outside  competition  is  the  most  economical  for 
the  Government. 

The  Property  and  Disbursing  CMBcer  gives  in  his  report  a  list  of  con- 
tracts entered  into  during  the  fiscal  year  ending  June  30, 1888  (Appen- 
dix No.  16),  as  required  by  the  act  of,  Oongress  approved  April  21, 
1808.    (Statutes-aUarge,'vdl.  2,  p.  435.) 

The  Chief  Signal  OflScer  is  pleased  to  report  that  one  of  the  import- 
ant practical  reforms  of  the  year  has-  been  the  intrusting  to  the  Dis- 
bursing Officer  of  this  Corps  the  payment  of  the  commutation  allow- 
ances for  rations,  for  quarters,  and  for  fuel,  and  also  the  settlement 
of  medical  accounts.  The  only  appropriations  of  this  Corps  not  now 
disbursed  directly  under  the  Chief  Signal  Officer  are  those  for  the  pay 
proper,  which  remain  in  the  hands  of  the  Pay  Department,  United 
States  Army.  This  reform  has  resnlted  in  the  payment  of  the  men  of 
the  Corps  serving  in  Washington  City  promptly  on  the  last  day  of  each 
month;  on  which  day  also  the  checks  are  mailed  to  the  men  serving 
at  various  points  throughout  the  country.  This  change  in  methods  has 
not  only  benefited  the  men  by  insuring  their  payment  at  earlier  dates, 
bat  has  also  saved  a  very  large  amount  of  time  to  the  Government. 
Previously  the  enlisted  men  serving  in  Washington  City  were  paid  on 
three  different  dates  by  three  separate  officers,  an  unbusinesslike 
method,  which  caused  loss  of  time  and  duplicated  work. 

The  Chief  Signal  Officer  invites  attention  to  the  following  recom- 
mendations of  the  Disbursing  Officer,  which  he  heartily  concurs  in, 
believing  that  their  adoption  would  be  thoroughly  in  the  interests  of 
the  public  service : 

First.  That  bids  should  be  in  single  copy,  and  not  in  duplicate. 

Second.  That  small  purchases,  less  than  950  in  amount,  should  be 
made  in  open  market  by  methods  in  vogue  among  the  business  men 
of  the  country.  The  present  system  of  advertisement  involves  delays 
of  from  ten  to  thirty  days  and  a  large  amount  of  clerical  work  to  pre- 
pare all  the  papers,  with  other  attending  expenses. 

Third.  That  contracts  for  small  amounts,  say  less  than  $100,  should 
be  in  duplicate,  and  not  in  quintuplicate,  as  is  now  necessary  even  for 
amounts  as  small  as  ten  or  twenty  dollars. 

Fourth.  That  the  entry  of  letters  into  record  books  be  discontinued, 
since  the  method  followed  by  business  men  of  numbering  such  letters 
in  regular  sequence  and  the  keeping  of  copious  index-books,  as  is  now 
done,  are  sufficient  for  all  practical  purposes. 

Fifth.  That  all  accounts  of  the  Signal  Service  should  be  audited  by 
one  auditor. 

Especial  attention  is  called  to  the  recommendation  to  secure  to  the 
enlisted  men  of  the  Signal  Corps  when  traveling,  a  sufficient  allowance 

a 
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to  enable  journeys  on  public  business  to  be  made  without  loss  to  th^ 
enlisted  men  of  this  corps.  Public  travel  should  neither  be  a  source 
of  revenue,  nor  should  it  entail  personal  loss. 

APPBOPBIATIONS. 

The  condition  of  the  appropriations  (disbursed  by  this  ofSce)  for  the 
fiscal  year  ending  June  30, 1888,  with  the  expenditures  thereunder  and 
the  balances,  with  probable  demands  on  su.ch  balances,  report  uf  which 
is  required  to  be  rendered  by  the  act  of  Congress  approved  May  20, 
1820,  is  as  follows : 

Appropriated : 

Observation  and  report  of  Btorms $288,^18  76 

Signal  Service :  Begalar  supplies 57,161  85 

Incidental  expenses 772  00 

Transportation 23,  800  00 

Barracks  and  quarters 85,440  00 

Subsistence -. 148,000  00 

Medical  Department 8, 200  00 

Signal  Service  of  the  Army 8, 000  00 

Observation  and  report  of  storms 177,564  82 

Signal  Service :  Regular  supplies 58,638  42 

Expended : 

Signal  Service :  Incidental  expenses....... 178  68 

Transportation 17,  858  80 

Barracks  and  quarters 8^,  712  11 

Subsistence 148, 464  ^ 

Medical  Department 2,527  90 

Signal  Service  of  the  Army  (includes  settlements  made  in  Treasury)  1, 897  59 
Balances : 

Observation  and  report  of  storms 110,  954  23 

Signal  Service  :  Regular  supplies 8,513  48 

Incidental  expenses 593  32 

Transportation 5, 141  20 

Barracks  and  quarters 2,727  89 

Subsistence.... 4,789  00 

Medical  Department 672  30 

Signal,  Service  of  the  Army 6, 102  41 

Probable  demands  : 

Observation  and  report  of  storms 95,  500  00 

Signal  Service :  Regular  supplies 500  00 

Incidental  expenses 15  00 

Transportation 5,000  00 

Barracks  and  quarters 150  00 

Subsistence .150  00 

Medical  Department 600  00 

Signal  Service  of  the  Army 6,072  02 

Of  appropriations  *'  without  year  "  the  amounts  expended  therefrom, 
the  baiancCvS  on  hand,  and  the  probable  demands,  are  as  follows: 

Appropriated : 

Establishing  signal  station,  Point  Jupiter,  Fla $17, 000  00 

Repair  Signal  Service  cable,  Columbia  River 5, 500  00 
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Expended: 

Establishing  signal  station,  Point  Jupiter,  Fla $16, 031  18 

Repair  Signal  Service  cable,  Columbia  River 449  50 

Balances : 

Establishing  signal  station,  Point  Jupiter,  Fia. 968  87 

Repair  Signal  Service  cable,  Columbia  River 5, 050  50 

Probable  demands : 

Establishing  signal  station.  Point  Jupiter,  Fla 14  00 

Repair  Signal  Service  cable,  Columbia  River 4, 978  43 

ESTIMATES. 

Tbe  redaction  of  over  $80,000  in  the  estimates  for  the  previoas 
fiscal  year  placed  them  at  practically  the  lowest  amounts  for  which 
the  Service  can  be  efficiently  conducted  under  its  existing  organiza- 
tion. The  estimates  for  the  fiscal  year  ending  June  30,  1890,  are 
91,991.64  less  than  those  for  the  current  fiscal  year.  It  may  be  added 
that  in  case  Congress  shonld  see  fit  to  increase  the  number  of  stations 
connected  with  this  Service  that  a  corresponding  increase  in  the 
entire  appropriations  would  be  necessitated. 

GENERAL  REMARKS. 

The  work  of  weather  predicting  demands  peculiar  talents  of  a  high 
order,  and  a  lack  of  success  in  this  work  does  not  necessarily  detract 
from  the  ability  or  capacity  in  other  fields  of  scientific  research.  The 
Chief  Signal  Officer  has  given  careful  consideration  to  this  question, 
and  has  strongly  urged  upon  Congress  a  reorganization  of  this  Corps 
as  would  insure  the  retention  of  such  officers  connected  with  it  as  pos- 
sess peculiar  fitness  and  special  powers  of  insight  for  weather  fore- 
casting. There  is  no  officer  or  civilian  connected  with  this  Service 
who  has  shown  any  decided  inclination  in  the  meteorological  work, 
or  has  shown  ability  or  capacity  for  it,  who  has  not  been  given  an 
opportunity  of  practice  predictions.  The  labors  of  the  individjual 
officers  of  the  Service  must  naturally  reflect  upon  the  Chief  Signal 
Officer,  credit  or  discredit,  and  so  he  has  followed  the  method  which 
he  believed  would  enhance  his  own  reputation,  as  well  as  subserve  the 
public  interest,  that  is  by  selecting  the  best  men  for  the  work. 

As  has  been  pointed  out  in  official  communications  and  in  a  previous 
report,  the  policy  followed  in  legislation  has  been  directly  contrary  to 
that  outlined  by  the  chief  of  this  Service.  Legislation  has  been  all  in 
one  direction — to  relieve  and  separate  from  the  Service  such  officers  of 
skill,  insight,  and  special  talents  as  by  successful  work  and  zealous 
devotion  have  proved  their  capacity  beyond  question. 

The  Chief  Signal  Officer  has  appreciated  the  importance  of  this 
Service  putting  before  the  world  memoirs  which  shall  show  that  in 
addition  to  the  practical  daily  work  of  weather  forecasting  and  the 
distribution  of  storm  signals,  he  desires  to  make  available  for  the  use 
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of  the  general  public  such  deductions  as  a  careful  study  and  analysis 
of  the  meteorological  data  of  the  Service  may  render  possible. 

To  Professor  Cleveland  Abbe,  as  the  assistant  of  the  longest  expe- 
rience, and  as  a  member  of  the  National  Academy  of  Sciences,  was 
intrusted  the  important  duty  of  preparing  a  popular,  non-mathematical 
exposition  of  the  laws  of  storms,  with  a  view  to  their  better  pre- 
diction, and  in  connection  with  a  study  of  their  diurnal  variations, 
to  constitute  a  deductive  method  of  storm  predictions.  Excepting 
during  the  mouths  of  March  and  May,  1888,  when  Professor  Abbe 
served  as  the  regular  predicting  officer,  and  the  time  occupied  in  the 
proof-reading  of  his  treatise  on  meteorological  instruments,  Professor 
Abbe  has  devoted  himself  to  this  valuable  and  important  work,  to 
which  he  was  assigned  in  July,  1887.  The  work  at  the  present  time 
is  in  the  shape  of  a  sketch  only,  and  in  deference  to  the  expressed 
opinion  of  Professor  Abbe,  the  Chief  Signal  Officer  defers  recom- 
mending the  publication  of  this  work  until  it  is  in  a  completed  state, 
when  it  is  hoped  that  it  will  prove  to  be  of  great  practical  as  well  as 
theoretical  value. 

As  regards  his  subordinates  engaged  on  scientific  work,  whether 
officers  or  civilians,  the  Chief  Signal  Officer  has  taken,  as  is  ni^cessary, 
such  steps  as  have  secured  the  prompt  and  efficient  execution  of  rou- 
tine work,  and  at  the  same  time  he  has  encouraged,  to  the  largest 
{x>ssible  degree,  independence  among  those  engaged  in  scientific  work, 
and  he  has  left  them  free  to  initiate  that  particular  class  of  work 
for  which  they  believed  they  had  a  bias  or  inclination,  restricting 
them  only,  as  the  law  requires,  to  the  consideration  of  such  scientific 
work  as  should  bear  theoretically  or  practically  upon  meteorology  and 
weather  forecasting.  The  Chief  Signal  Officer  has  given  his  subordi- 
nates fully  to  understand  that  as  far  as  lies  in  his  power  their  advance- 
ment and  positions  must  depend  on  their  capacity  for  meteoralogical 
research. 

Jhe  positions  of  the  civilian  assistants  in  this  Service  have  hereto- 
fore depended  on  a  temporary  appropriation,  and  until  the  successful 
efforts  of  the  Chief  Signal  Officer,  during  the  past  fiscal  year,  the  pro- 
fessor and  assistant  professors  have  never  been  recognized  in  appro- 
priation bills  as  connected  with  the  Service.  Nor  have  they  ever  felt 
sure  that  the  rate  of  their  pay  would  not  be  materially  changed  from 
year  to  year,  or  even  from  month  to  month.  This  spirit  of  doubt  and 
uncertainty  must  hav^  had  a  depressing  effect  upon  those  connected 
with  the  Service,  which  it  is  hoped  will  be  removed  by  the  action  of 
Congress  in  placing  their  names  on  the  permanent  roll  with  a  definite 
salary.  It  is  believed  that  if  such  permanent  employment,  at  reasona- 
ble salaries,  had  existed  in  prior  years,  the  Chief  Signal  Officer  would 
not  have  to  regret  the  separation  from  this  Service  of  such  able  scien- 
tists and  meteorologists  as  Professors  Ferrel  and  Mendenhall. 

In  order  that  the  character  and  scope  of  the  verbal  instructions  given 
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by  the  Chief  Sigual  Officer  to  his  civilian  assistants  might  not  be 
misapprehended,  he  thought  it  best  to  put  his  instructions  in  perma- 
nent form,  and  on  September  1, 1887, did  so  in  the  following  language: 

•  With  a  view  to  insuring  the  greatest  possible  benefit  and  scientific  results  from  the 
employment  of  the  civilian  professors  in  connection  with  this  Service,  it  is  directed  that 
the  Professor  and  Assistant  devote  himself  entirely  to  the  inquiry  into  scientific  matters 
tending  jto  advance  the  science  of  meteorology ;  such  work  to  be  to  the  positive  exclu- 
sion of  any  routine  work,  which  will  be  permitted  only  to  such  extent  as  may  be  neces- 
sary to  afford  relief  to  that  officer  from  too  constant  application  to  scientific  research. 

The  junior  professors  now  engaged  on  certain  special  important  work,  assigned  to  them 
by  the  Chief  Signal  Officer,  will  occupy  at  least  one-third  of  their  time  in  scientific  inves- 
tigation and  researches  bearing  upon  the  practical  work  of  this  Service.  Freedom  of 
action  and  selection  will  be  granted,  so  that  these  officers  may  not  be  hampered  or  re- 
stricted in  their  labors. 

The  attention  of  the  junior  professors  is  especially  called  to  the  importance  of  their 
making  such  preparatory  studies  and  practice  indications  as  will  fit  them  for  practical 
duty  as  indications  officers  of  this  Service,  it  being  the  intention  and  desire  that  the  best 
possible  results  may  be  obtained  for  the  general  public  from  the  labors  of  this  Service. 

The  Chief  Signal  Officer  calls  attention  to  the  exemplary  conduct  of 
the  men  of  this  Corps  serving  in  Florida  during  the  present  yellow- 
fever  epidemic.  The  observers  at  Jacksonville,  one  of  whom  exi)eri- 
enced  a  serious  attack  of  the  fever,  have  not  only  regularly  and  effi^ 
ciently  per£6rmed  their  duty  to  the  Government,  but  they  have  assisted 
in  ameliorating  thQ  unfortunate  condition  of  the  fever  stricken.  All 
other  observers  in  Florida  have  served  faithfully  during  this  time,  and 
they  have  neither  made  efforts  nor  availed  themselves  of  the  efforts  of 
others  to  avoid,  under  trying  circumstances,  the  duties  for  which  they 
were  enlisted.  Communications  from  others,  out  of  the  immediate 
fever  district,  indicate,  however,  that  some  of  the  observers  of  this 
Service  would  have  immediately  quit  their  stations  had  they  not  been 
enlisted  men. 

The  Chief  Signal  Officer  feels  it  proper  to  allude  to  the  efficiency  of 
the  clerks  and  enlisted  men  serving  under  his  immediate  charge.  More 
than  fifty  per  centum  of  the  entire  force  were  not  absent  from  their 
duties  a  single  day  through  sickness,  and  the  average  loss  to  the  Gov- 
ernment, including  prolonged  illnesses  of  several  employes  who  have 
since  died  or  been  discharged  for  disability,  was  less  than  seven  days 
for  each  person.  Less  than  fifteen  per  centum  of  the  clerks  were  tardy, 
and  the  entire  loss  through  this  cause  was  less  than  a  half  day  for  all 

•  cases  of  tardiness  during  the  year. 

It  has  been  the  unpleasant  duty  of  the  Chief  Signal  Officer  to  invite 
the  attention  of  his  superiors  to  officers  of  this  Corps  who  are  physically 
and  mentally  unfitted  to  perform  the  duties  in  connection  with  the 
work  of  the  Service.  But  as  regards  mental  unfitness,  it  was  decided 
that  there  was  no  legal  method  of  retiring  such  officer.  It  is  respect- 
fully nrged  that  any  legislation  concerning  the  future  of  this  Service 
shoold  contain  such  provisions  as  will  insure  at  least  the  mental  com- 
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petency  of  the  officers  connected  with  it.  The  harm  resulting  from 
inefficiency  and  unreliability  on  the  part  of  the  higher  officials  of  any 
corps  does  not  end  alone  with  the  personal  acts  of  such  officials,  but 
has  a  tendency  to  demoralize  and  impair  the  efficiency  of  all  members 
of  the  service  with  whom  they  are  thrown  in  contact. 

OEaANiZATION  OF  THE  SIGNAL  CORPS. 

The<.military  reorganization  of  this  Service  is  one  demanded  in  the 
.interest  of  justice,  economy,  and  efficienc3\  But  two  detached  officers 
of  long  experience  remain  on  duty  with  this  Corps,  and  the  high  stand- 
ard of  their  work  emphasizes  the  necessity  of  their  retention.  The 
relief  of  other  officers  to  replace  them  by  young,  untrained,  and  inexpe- 
rienced men,  has  sadly  impaired  the  accuracy  of  weather  predictions, 
and  been  to  the  injury  of  the  general  public,  who  have  a  righLto  demand 
that  competent  men  shall  be  retained,  and  incompetent  officers  weeded 
out.  The  re-organization  which  is  hereafber  recommended  reduces  the 
number  of  officers  by  eight.  With  this  ^decreased  number,  if  their 
competency  is  insured  by  proper  examinations,  the  service  can  be  better 
performed  than  it  is  with  the  present  number.  An  incompetent  or 
inefficient  officer,  who  can  only  perform  duty  of  a  simple  and  routine 
character,  is  worse  than  valueless  in  this  Service. 

The  re-organization,  in  addition  to  increasing  the  efficiency,  will 
result  in  the  saving  of  thousands  of  dollars  annually  to  the  Oovem- 
ment,  and  will  also  give  the  officers  of  the  Corps  that  chance  for  future 
advancement  which  every  faithful,  comi>etent  officer  should  have,  and 
which  has  been  denied  to  this  Corps  of  the  Army  only. 

In  case  the  honorable  Secretary  of  War  still  adheres  to  his  opinion 
that  a  transfer  of  this  Service  to  another  department  is  advisable,  it  is 
respectfully  urged  that  such  legislation  b%recommended  as  will  prop- 
erly provide  for  the  military  duties  devolving  by  law  on  the  Chief 
Signal  Officer.  It  has  been  pointed  out  in  this  report  that  the  care  of 
the  strictly  military  telegraph  lines  will  involve  an  increase  of  appro- 
priations exceeding  $60,000  annually. 

An  organization  comprising,  besides  the.  Chief  Signal  Officer,  one 
major,  iive  captains,  five  first  lieutenants,  two  professors,  and  three 
assistant  professors  would  be  sufficient,  providing  the  officers  were 
competent  for  all  duties.  The  grade  of  second  lieutenant  should  not 
exist  in  this  Corps,  and  no  officer  should  be  retained  or  promoted  who 
is  incompetent. 

The  Corps,  which  in  1887  had  an  authorized  force  of  470  enlisted  men, 
is  now  reduced  to  320.  The  Chief  Signal  Officer  is  Ibrther  of  the 
opinion  that  the  Corps  could  be  economically  reduced  still  another  hun- 
dred, and  that  from  the  first  of  July,  1889,  the  Corps  should  be  125 
sergeants  (25  first  class  observers,  for  great  cities,  and  100  second  class 
observers),  50  corporals,  and  50  privates.  In  such  latter  case  the  ap- 
propriations for  pay  and  allowance  of  enlisted  men  could  be  reduced 
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9100,000,  and  in  lieu  of  sach  a  sum  should  be  appropriated  $80,000  for 
the  pay  of  civilian  assistants.  With  such  a  proviso  the  assistants  at 
observing  stations  throughout  the  country  could  be  economically  re- 
placed by  civilian  assistants,  as  at  many  stations  the  work  is  such  as 
to  require  the  aid  of  an  assistant  only  six  months  in  the  year. 

In  lieu  of  the  complicated  system  x>f  commutations  for  quarters,  fuel 
rations,  and  clothing,  which  also  entails  two  distinct  (monthly)  pay- 
ments from  two  different  bureaus,  it  is  recomjnended  that  there  shall 
be  granted  to  every  man  of  the  Signal  Corps,  not  receiving  allowances 
in  kind,  a  fixed  sum,  which  shall  be  paid  by  the  same  officer  as  the  pay 
proper.  It  should  be  further  recognized  that  observers  serving  in 
great  cities  (those  exceeding  100,000  by  last  census),  or  as  assistant 
directors  of  state  weather  services,  have  most  important  duties,  and 
that  those  serving  in  isolated  or  yellow  fever  districts  merit  proper 
allowances,  and  to  such  the  commutation  should  amount  to  $65  for 
food,  quarters,  fnel,  and  clothing,  while  to  others  an  allowance  of  $55 
would  be  reasonable.  The  average  monthly  allowances  have  always 
somewhat  exceeded  $63  in  Washington.  There  are  certain  sections 
where  the  employment  of  civilian  assistants  would  not  prove  satisfac- 
tory, and  where  only  the  restraints  imposed  by  militar^'^  service  would 
insure  meteorological  duties  being  performed  continuously.  As  a  rule, 
to  the  southward  of  the  twenty-ninth  parallel,  or  westward  of  the 
ninety-seventh  meridian,  the  character  of  the  climate  and  the  social 
conditions  which  obtain  are  such  as  to  prevent  this  office  from  procur- 
ing, at  moderate  salaries,  suitable  civilian  assistants.  It  is  probable 
that  yearly  25  per  cent,  of  the  enlisted  men  within  the  regions  named 
would  quit  this  Service  if  they  were  not  held  by  their  enlistment.  The 
rates  paid  to  unskilled  labor,  even,  are  greater  in  these  regions  than 
those  now  allowed  by  the  Government  to  men  of  this  Service.  In  con- 
sequence, pecuniary  temptations  and  other  kindred  causes  impel  ob- 
servers serving  in  such  places  to  quit  the  Corps  as  soon  as  possible. 
I  am,  very  respectfully,  your  obedient  servant, 

A.  W.  GREELY, 

Chief  Signal  Officer. 
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BEPOBT  OF  THE  OFFICEB  IN  CHABQE  OF  THE  Dl  VISION  OF  MILITAB  T  810- 

NALINO. 

Signal  Offics,  Wab  Dupabtbtsnt, 

WaslUngton,  D.  C,  July  31,  1888. 

Sib:  I  haTe  the  honor  to  sabmit  the  following  report  otmfbm  pertaining  to  the  mili- 
taiy  signaling  division  of  the  office  for  the  year  ending  Jnne  30,  1688. 

Owing  to  the  very  seriooa  cartailnient  of  faeilities  f<Hr  practice  in  signaling,  consequent 
npon  the  loss  of  the  military  post  heretofore  at  the  disposal  of  the  Chief  Signal  Officer 
for  such  practice,  the  most  ytU-oahle  apportenanoe  of  the  service  in  a  miHtary  point,  the 
field  telegraph  train,  has  lain  in  sheds,  nnnsed,  throoghout  the  year.  ^ 

The  prominent  part  which  the  telegnn^h  is  hereafter  to  play  in  war  is  very  generally 
SQTmis^,  bnt  the  full  measure  of  its  importance,  and  the  atress  laid  upon  it  by  other 
nations,  can  hardly  be  well  known  in  view  of  the  enforced  idleness  in  our  own  service. 

There  is  not  an  army  of  any  important  power  in  Europe  that  has  not  well  defined  plans 
and  organization  for  the  service  of  its  telegraphic  lines  of  communication,  but  though 
this  country  was  the  first  to  make  use  of  the  field  train  in  action,  and  gave  the  impulse 
to  the  formation  of  telegraph  corps  the  world  over,  it  is  to-day  behind  the  most  of  them 
in  point  of  equipment,  practice,  and  organization. 

The  methods  of  establishing  and  maintaining  communication  with  and  between 
armies  differ  mainly  in  respeot''to  details.  The  general  plan  is  practically  the  same  in 
all  countries,  and  may  be  briefly  sketched  as  follows: 

**     -p -^ 

X    — O —       y  ^"^-..     .^ 


-> 


TenMrnentHM  (genenateUfn^  eywtem  of  country.) 


'TieTd  Tine. 


Three  divisions  of  an  army  are  camped  at  x^  z,  and  |f,  with  headquarters  in  rear  at  A, 
a  point  upon  the  general  telegraph  system  of  the  oounlxy. 

At  the  end  of  first  day  the  divisions  are  respectively  at  ar^  z^  y\  each  connected  by  a 
field  line  with  headquarteis,  and  can  communicate  with  each  oUier  only  over  station 
at  A. 

With  the  advance  of  the  central  division  the  semi-permanent  line  is  also  erected. 
On  the  eve  of  the  second  day's  march  it  reaches  z\  establishes  station,  and  is  connected 
by  field  line  with  ^,  z*,  and  y'.  Thus,  on  the  third  day  the  entire  length  of  field  Unes, 
A,  X,  xVto  3?\  A,  z  to  z^;  and  A,  y,  jf'  to  y*  can  be  taken  up  and  used  in  fh>nt. 
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• 

At  the  end  of  the  sixth  day  the  connection  will  then  be  as  follows: 


V 


X 


^ 


i.  e.f  headquarters  will  be  connected  with  the  nearest  telegraph  station  of  the  general 
system  by  a  semi-permanent  line,  and  with  each  division  of  the  army  by  a  field  line. 

In  the  face  of  an  enemy,  and  at  other  times  when  necessary,  commnnication  by  means 
of  light  field  lines  between  division,  brigade,  and  regimental  commands  U  also  contem- 
plate as  a  ramification  of  the  system. 

It  is  the  farther  province  of  the  signalman  to  take  part  in  reconnaissance,  and  by 
means  of  signals  to  convey  intelligence  so  aoqnired;  also  to  make  nseof  his  acquirements 
in  the  performance  of  outpost  daty,  and  for  observation  and  report  from  prominent  ad- 
vanced and  flank  positions.  On  the  march  signal  parties  invariably  accompany  the  ad- 
vance gnafd,  rear  guard,  and  flankers. 

The  signal  and  telegraph  organizations  of  various  nations,  as  a  genend  rnle,  are  ex- 
clusively military;  but  there  are  exceptions  in  whidi  all  duties  pertaining  to  telegraph 
work  are  performed  by  civilians,  and  other  cases  in  which  the  military  and  civilian  or- 
ganizations are  combined. 

In  England  attention  to  all  means  of  communication,  whether  by  the  telegraph  or  the 
signal  or  other  means,  is  entirely  under  the  Jurisdiction  of  the  Royal  Engineer  Telegraph 
Corps,  which  oonsista  of  6  officers  and  245  men.  Besides  this  corps,  two  companies  of 
the  Royal  Engineers  are  always  under  instruction  in  telegraphy. 

In  British  India  the  signal  service  is  performed  by  a  permanent  military  telegraph 
company.     All  regiments,  however,  receive  instruction  in  visual  signaling. 

The  telegraph  system  of  the  Spanish  army  was  performed  by  civilians  prior  to  1876, 
but  in  that  year  a  new  regiment  was  formed  consisting  of  two  battalions  of  four  com- 
panies each,  two  companies  of  which,  having  a  strength  of  4  officers  and  233  men,  form 
the  field  telegraph  corps  capable  of  constructing  with  its  equipment  136  miles  of  line, 
and  establishing  with  its  personnel  96  stations  of  all  kinds  for  the  receipt  and  transmis- 
sion of  intelligence. 

The  Belgian  field  telegraph  corps  is  likewise  composed  of  two  companies,  each  consist- 
ing of  4  officers  and  81  men,  which  force,  in  case  of  war,  is  increased  to  209  men.  One 
of  these  companies  has  charge  of  the  state,  lines,  which,  daring  war,  may  be  taken  for 
military  purposes;  the  other  has  charge  of  the  field  telegraph. 

In  Holland  the  telegraph  and  signal  corps  consists  of  one  company  of  the  battalion  of 
sappers  and  miners.    This  company  in  peace  consists  of  6  officers  and  184  men. 

The  military  telegraph  service  in  Italy  consists  of  six  companies  of  the  regular  army 
and  two  companies  of  militia,  each  company,  in  time  of  peace,  numbering  4  officers  and 
112  men,  increased  to  6  and  250,  respectively,  when  on  a  war  footing. 

The  field  telegraph  service  in  Sweden  is  conducted  by  a  signal  company  numbering 
4  officers  and  124  men.  The  war  footing  contemplates  the  partition  of  this  company 
into  as  many  subdivisions  as  may  be  required,  each  with  a  strength  of  1  officer  and  77 
men. 

The  field  telegraph  service  of  Portugal  is  likewise  intrusted  to  the  management  of  a 
single  signal  company. 

The  military  telegraph  service  in  Switzerland  is  performed  by  the  engineer  corps, 
coDsistiug  of  eight  battalions.  In  each  battalion  a  company  of  two  sections  is  devoted 
to  telegraph  and  railway  duty.  The  duties  of  the  former  section  consist  in  establishing 
and  maintaining  field  telegraph  lines,  of  the  latter  in  the  destruction  and  rebuilding  of 
railways.    The  personnel  of  a  telegraph  section  comprises  2  officers  and  38  men. 

According  to  the  proposed  reorganization  of  the  Turkish  army  in  1882,  which  was  to 
consist  of  13  corps,  each  corps  was  to  contain  1  telegraph  company. 

The  Roumanian  field  telegraph  service  is  performed  by  4  companies,  whose  duty  also 
comprises  the  charge  of  military  railways. 

According  to  the  law  of  1881  regulating  the  organization  of  the  Greek  army,  the  tele- 
graph duty  in  the  fi  eld  m  performed  by  18  civilian  employ^  attached  to  the  command 
of  the  army. 

There  is  at  present  no  regularly  organized  field  telegraph  or  signal  corps  in  Norway, 
and  the  duties  pertaining  to  that  branch  of  service  are  performed  by  the  engineer  brigade. 
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In  France  the  field  ielegraplr  corps  is  fonned  at  the  oathreak  of  war.  Its  manage- 
ment is  principall J  conducted  by  officials  of  the  state  telegraph.  The  sections  of  the 
field  and  mountain  telegraph,  and  six  sections  of  the  semi-permanent  telegraph,  are,  how- 
ever, permanently  oiguni»Bd  and  take  part  in  the  maneuvers  of  army  corps.  The  former 
sections  are  charged  with  the  maintenance  of  communication  hetween  operating  bodies 
of  troops,  the  latter's  duties  consist  in  connecting  field  lines  with  the  state  telegraph. 
The  number  of  sections  attached  to  an  army  depends  upon  the  strength  of  the  army,  but 
each  section  consists  of  a  chief,  3  chiefs  of  stations,  9  operators,  and  2f>  laborers.  Late  in- 
formation points  to  the  possible  absorption  of  the  field  telegraph  service  by  the  military, 
as  schools  of  instniction  for  officers  and  enlisted  men  in  the  duties  pertaining  to  the^field 
telegraph  have  been  established. 

The  Austrian  military  telegraph  service  was  originally  in  charge  of  civilians,  who  also 
performed  station  duty,  but  in  1883  a  regiment  of  railways  and  field  telegraphs  was  or- 
ganized. In  time  of  peace  this  regiment  consists  of  2  battalions  of  4  companies  each,  but 
for  war  these  companies  aredivid^  into  4:i  sections  for  field  and  3  sections  for  mountain 
service.  Each  field  section  comprises  1  officer  and  5S  men,  and  each  mountain  section  1 
officer  and  30  men. 

At  the  reorganization  of  the  Ruaaian  army  in  1873,  7  field  telegraph  parks  were  created, 
each  park  consisting  of  3  divisions,  each  with  a  strength  of  1  officer  and  AS  men. 

In  Germany  the  personnel  of  the  field  telegraph  service  is  mainly  recruited  from  civil- 
ian employ^  of  the  state  telegraph,  but  the  charge  of  aflfairs  is  under  direction  of  the 
military.  According  to  the  organization  of  1879  the  formation  for  war  consists  of  7  field, 
6  reserve  field,  and  4  semi-permanent  telegraph  divisions.  Each  division  is  compoied  as 
follows:  Field  division,  4  officers,  and  148  men;  reserve  division,  4  officers,  and  170  men; 
and  semi-permanent  division,  4  officers,  and  125  men. 

Although  the  German  telegraph  corps  with  its  mixed  military  and  civil  organization 
has  undoubtedly  rendered  service  of  the  highest  character,  yet  it  is  apparent  that  the 
system  does  not  give  entire  satisfaction.  The  general  director  of  the  state  telegraph  has 
expressed  regrets  that  the  field  telegraph  has  not  received  the  attention  bestowed  on  other 
arms,  and  asks  the  creation  of  a  special  corps  composed  of  2  battalions  of  4  companies  each, 
capable  in  war  time  of  mobilization  into  12  field  and  7  semi-permanent  telegraph  divis- 
ions, this  military  organization  to  have  sole  charge  of  the  construction  of  field  lines,  the 
civilian  employes  of  the  state  telegraph  to  do  duty  only  upon  the  permanent  lines. 

The  organization  of  the  Signal  ^rvice  in  the  United  Slatei  had  its  incipiency  in  the  act 
of  June  21,  1860,  which  added  to  the  staff  of  the  Army  one  signal  officer  with  the  rank 
of  major.  In  the  earlier  years  of  the  war  the  field  service  was  performed  by  detail  of 
officers  and  men  from^the  lino,  but  subsequently  an  organization  was  effected  under  the 
act  approved  March  3,  1863,  viz: 

**Sbc.  17.  And  be  it  further  enacted.  That  the  Signal  Corps  of  the  Army  shall,  dur- 
ing the  present  rebellion,  be  organized  as  follows:  There  shall  be  one  Chief  Signal  Officer, 
a  colonel,  who  shall  be  signal  officer  of  the  Army;  one  lieutenant-colonel;  two  majors, 
who  shall  be  inspectors;  and  for  each  Army  corps  or  military  department  there  shall  be 
one  captain  and  as  many  lieutenants,  not  exceeding  eight,  as  the  President  may  deem 
necessary,  to  be  appointed  by  the  President,  by  and  with  the  advice  and  consent  of  the 
Senate,  who  shall  receive  the  pay  and  emoluments  of  cavalry  officers  of  similar  grades; 
and  for  each  officer  of  the  Signal  Corps  there  may  be  enlisted  or  detailed  one  sergeant 
and  six  privates,  who  shall  receive  the  pay  of  similar  grades  of  engineer  soldiers:  Pro- 
vided, That  no  officer  or  enlisted  man  shall  be  allowed  to  serve  in  the  Signal  Corps  until 
he  shall  have  been  examined  and  approved  by  a  military  boArd,  to  be  convened  for  that 
purpose  by  the  Secretary  of  War. " 

Tlie  corps  thus  established  was  concerned  only  in  operations  in  the  field,  the  charge  of 
the  semi-permanent  military  lines  being  entrusted  to  a  mixed  civil  and  military  con- 
tingent, both  organizations  being  discontinued  at  the  termination  of  the  war. 

Letter  a  Chief  Signal  Officer  with  the  rank  of  colonel  (subsequently  general)  was  ap- 
pointed under  the  act  of  July  28,  1866;  the  act  also  providing  for  the  detail  of  6  officers 
and  not  to  exceed  100  men  from  the  Battalion  of  Engineers.  This  law,  however,  from 
some  cause,  seems  to  have  been  inoperative  as  regards  details  from  the  engineers,  the 
duties  having  fallen  to  line  officers  and  men. 

In  1870  the  duties  of  the  Weather  Bureau  were  placed  in  charge  of  the  Signal  Corps. 
The  requirements  of  this  Bureau  were  such  as  to  absorb  the  greater  part  of  the  energies 
of  the  organization,  and  practically  relegated  its  military  functions  to  a  secondary  place; 
and  although  16  lieutenants  have  been  Mided  and  the  enlisted  force  augmented,  the  mil- 
itary duties  are  still  in  abeyance,  and  now  that  facilities  are  no  longer  afforded  for  ob- 
taining practical  experience  with  the  telegraph  train  and  appliances  generally,  the 
necessity  for  action  in  favor  of  the  military  features  of  the  corps  seems  imperative. 

During  the  year  a  number  of  heliographs  of  recent  models  have  been  procured  and,  to- 
Cetber  with  the  patterns  already  on  hand,  have  been  scrutinized  by  a  board  detailed  to 
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determine  the  oomposition  of  an  inatniment  best  suited  to  our  senrice.    The  boaid  ooo- 
sisted  of— 

Capt  F.  C.  Qragftn,  Second  Artillery,  the  inventor  of  the  heliograph  which  bears  his 
name,  and  which  has  been  reoeiyed  so  fiiTorably  by  the  Army  heretofore; 

Lient.  M.  P.  liaos,  First  Infimtry,  an  officer  of  experience  in  the  practical  use  of  the 
inatniment  on  the  Southwestern  frontier;  and 

lient.  Frank  Greene,  Signal  Corps. 

The  board  in  its  r^rt  says: 

*'  No  instniment,  either  examined  or  described,  could  be  found  suitable  for  the  needs 
of  our  military  seryioe.  The  movable  mirror  system  with  key  attachment  for  signaling  is 
decidedly  objectionable,  as  well  as  the  system  that  permits  the  use  of  a  screen  mounted 
upon  the  same  base  as  the  mirror,  for  these  arrangements  interfere  greatly  with  success- 
ful signaling. 

**  It  is  a  matter  of  the  first  importance  to  preserve  the  stability  of  the  mirrors  when  in 
position,  especiidly  for  long-range  work;  in  order  to  obtain  Una  stability  the  board 
decided  to  adopt  the  fixed  flash  system.  ^ 

''  This  decision  disposed  of  the  Manoe  and  Garner  heliographs,  both  of  which  are  made 
on  the  movable  flash  system. 

'  *  The  Begbie,  Grugan,  and  Puissell  instruments  are  approved  as  to  the  system  employed, 
but  in  the  details  of  construction  there  exist  defects  which  should  be  corrected. 

''The  Finley  helio-telegraph  was  thoroughly  tested  by  the  board  at  the  request  of  the 
Chief  Signal  Officer  and  was  found  deiective  in  principle,  it  being  impossible  to  separate 
the  flashes,  and  consequently  the  dots  of  the  code  could  not  be  distinguished  from  the 
dashes;  the  vibration  of  the  mirrors,  while  working,  seriously  impairs  its  efficiency  even 
at  ordinary  range.  Its  weight,  its  complicated  nature,  its  cost,  and  its  defective  princi- 
ple unfit  it  for  the  service. 

* 'After  a  careful  consideration  of  the  subject  and  in  order  to  carry  out  the  object  for 
which  the  board  was  convened,  it  was  decided  necessary  to  construct  an  instrument 
which  would  be  as  described  below: 

**  (1)  On  the  fixed  flash  system. 

"  (2)  Simple,  strong,  and  of  as  few  parts  as  possible. 

*'  (3)  Of  reasonable  weight. 

'*  (4)  With  all  like  parts  interchangeable. 

*'  (5)  With  mirrors  of  a  size  not  less  than  4}  inches  square. 

**(6)  Capableof  being  accurately  sighted  and  adjusted. 

'*(?)  Stable  in  position  when  in  use. 

'  *  (8)  The  screen  mounted  on  a  separate  tripod. ' ' 

In  addition  to  the  detailed  specifications  and  drawings  submitted  with  its  report*  the 
board  caused  two  instruments  to  be  constructed  under  its  supervision  to  serve  as  models, 
and  these  models  were  tested  at  various  ranges  up  to  35  miles  in  varying  conditions  ot 
the  atmosphere  with  most  satisfiMstory  results,  aad  the  opinion  is  expressed  that  in  aclear 
atmosphere  this  heliograph  can  be  tead  with  the  naked  eye  a  distance  of  50  or^fiO  miles, 
and  under  exceptionally  &vorable  conditions  over  longer  ranges. 

The  board  is  also  of  opinion  that  for  permanent  stations  a  larger  mirror  is  often  desir- 
able, and  recommends  as  satisfiictory  the  model  of  the  field  instrument,  omitting  the 
tripods.  It  is  intended  that  the  mirrors,  bar,  etc.,  be  packed  in  a  wooden  box,  and  in 
setting  up  the  instrument  for  work  it  be  attached  to  the  stump  of  a  tree  or  post  or  some 
firm  base  by  means  of  screws  specially  provided  for  the  purpose. 

The  importance  of  great  care  in  the  selection  of  mirrors  is  emphasized,  and  in  order 
that  defects  may  be  detected  the  test  is  proposed  of  thrdwing  the  image  of  the  sun  upon 
a  screen  or  blank  wall  at  a  distance  of  one  hundred  or  more  foot,  and  carefully  examin- 
ing it  The  objectionable  mirror — that  is,  one  which  is  not  uniform  in  composition  and 
silvering,  and  both  of  whose  suriaoes  are  not  true  planes  and  parallel — will  give  an  ir^ 
regular,  distorted  image,  the  result  of  the  dispersion  of  the  rays. 

The  only  mirror  which  can  be  saUsfoctorily  used  for  the  heliograph  is  one  giving  **m 
circular  disk  of  light  of  equal  intensity,  irrespective  of  the  shape  of  the  mirror." 

The  square  mirror  was  adopted  instead  of  the  circular,  as  it  gives  about  one-fourth 
more  reflecting  surface  for  the  same  packing  space. 

The  tripod  legs  and  mirror  bar  are  somewhat  heavier  than  heretofore  used,  but  the 
increased  weight  is  fairly  ofl^t  by  the  gain  in  rigiditv  and  strength,  and  the  division  of 
the  parts  into  two  packages  weighing,  respectively,  6{  and  7|  pounds  makes  the  instru- 
ment easily  portable. 

The  mirrors  (encased  in  a  light  wooden  box  as  a  precaution  against  breakage),  screen, 
and  sighting-rod  are  carried  in  a  pouch  to  be  slung  across  the  shoulder.  The  mirror- 
bar  is  contained  in  a  smaller  pouch  attached  by  loops  to  the  strap  of  the  larger. 

The  tripods  of  the  heliograph  and  screen  are  provided  with  a  hook  for  the  attachment 
of  a  weight  in  case  of  necessity;  they  nest  closely  as  a  compact  cylinder,  and  are  packed 
for  carriage  in  a  skeleton  case  of  leather. 
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The  diffbrent  pieces  of  tbe  iastrameDt  Me  reqairad  to  be  made  with  aach  care  that  like 
parti  shall  be  inteichaDgeabls,  and  proviaioD  is  made  tlut  Bpon  parts  shall  be  on  hood 
ftt  th«  depot. 

U.  S.  Signal  Serviee  keUograpk,  • 

Fia.  1. 


y^****" 


In  the  baodling  of  Ibis  instTamenl,  care  should  be  taken  to  prevent  nnnecessarj  wear 
and  tcaT  of  the  tangent  Bcrews,  npon  which  so  moch  depends  in  atUustmeDt.  It  fr«- 
qnenlly  bappeoa  that  attempt  ia  made  through  iaadveTleocet«tarn  tbe  mirrorB  witfaont 
recourse  to  tbe  screws,  tbereb;  doiuK  violence  to  the  iat^rity  of  the  threads.     This  ia 

thomoat  important  euDrce  of  the complaiata  heretofore  made  that  BdjnBtiueiit  Bcrews 
flul  to  work  with  auflicient  reliability. 

Oae  mirror  ia  lued  when  tbe  son  in  in  front  of  the  sender,  or  in  sach  a  poaiUon  that 
the  liiiht  atrike.s  tbe  mirror  at  an  angle  of  120  degrees,  or  lesa,  with  a  Tight  line  drawn 
from  the  sending  to  the  receiving  atation.  If  the  diatanoe  is  very  great  to  the  distont 
stktion  two  mirroia  should  b«  n^  when  this  angle  is  over  100  degrees. 
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n.  8.  SigiuU  Serviet  hrliograph. 

Pig.  2. 


D.  SUklioD  mirror. 


'olvlDK  mirror  about 
,11-bearlDga  tor  rcToIv- 


>r  bu  to  tri 
ad  ilfhllDp 


..  Siichlliig^roil  with  movable  dl 


TO  BIONAI.  WITH   OXK  MIKBOB. 

Settbe  tripod  flrmlr  on  the  groQad;  nttach  tlie  bar  to  the  tripod,  clamp  the  snn  mir- 
ror to  the  bar  and  iimerl  the  Bightiog-rod  nitb  its  disk  turned  dovrn,  and,  aightiiiK 
throagh  the  cent^^r  of  the  mirror,  move  the  twr  and  raise  or  loner  the  Highting-rod  ntidl 
its  point  sccDralely  covera  the  distant  Htation;  tbeD  clamp  the  bar,  beiog  carerni  not  to 
disarrance  the  alignment.     Tarn  nptbe  disk  on  sigb(ing-rod. 

Move  tlie  mirror  b;  means  of  its  rIow  motion  screws  until  the  shadoir  spot  falU  "PpD 
the  disk  of  the  sigbtlog-rod.  The  flash  will  then  be  visible  nt  the  distant  ilatiou.  Tb« 
■liadon  spot  moat  b«  kept  In  tke  ceatei  of  th«  disk  wbilo  siKOftllog. 
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Place  the  screen,  clamped  on  its  tripod,  close  to  and  in  front  of  the  sighting-disk,  so 
to  intercept  the  flash*    Working  the  screen  will  canse  the  flash  to  appear  and  disap- 
pear to  the  distant  observer. 

TO  SIGNAL  WITH  TWO  MIBBOBS. 

The  signalman  mnst  consider  now  how  the  snn  strikes  the  snn  mirror,  and  how  it  is 
reflected  from  the  station  mirror  to  the  distant  station.  He  can  nearly  ac^nst  the  in- 
strament  by  fixing  the  mirror  without  sighting. 

Set  the  tripod  firmly  on  Aegronnd;  attach  the  bar  to  the  tripod;  clamp  both  mirrors 
to  the  bar.  Place  the  Ixir  diagonally  across  the  line  of  vision  to  the  distant  station,  the 
station  mirror  ikcing  the  distant  station,  the  sun  mirror  &cing  the  snn,  placed  in  the 
socket  which  has  the  tangent  screw  attached.  Clamp  the  bar.  Stooping  down,  the 
h^ul  in  rear  of  and  near  the  station  mirror,  tnrn  the  snn  mirror  by  means  of  the  slow- 
motion  screws  until  the  whole  of  the  station  mirror  is  seen  reflected  in  the  sun  mirror, 
and  the  nnsilvered  spot  and  paper  disk  accurately  cover  each  other. 

Still  looking  in  the  sun  mir^r,  turn  the  station  mirror  nntil  the  distant  station  is 
brought  into  position,  such  that  the  reflected  disk,  the  unsilvered  spot,  and  the  reflec- 
tion of  the  distant  station  are  accurately  in  line,  or  cover  each  other;  after  this  the  sta- 
tion mirror  mnst  not  be  touched. 

Now,  stepping  behind  the  sun  mirror,  throw  upon  the  station  mirror  a  full  flash,  and 
acyust  the  sun  mirror  until  the  shadow  spot  fiklls  upon  the  center  of  the  paper  disk. 
The  flash  will  then  be  visible  at  the  distant  station. 

The  shadow  spot  mnst  be  kept  in  the  center  of  the  paper  disk  while  signaling. 

Place  the  screen,  clamped  on  its  tripod,  so  as  to  intercept  the  flash,  and  in  a  conven- 
ient position  for  keeping  the  sun  mirror  adjusted. 

In  obtaining  a  supply  of  these  instruments  the  question  of  cost  enters  very  materially, 
in  view  of  the  extremely  limited  amount  appropriated  for  the  purpose  and  the  number 
of  instruments  required.  It  apjpears  probable  that  future  bids  may  be  somewhat  re- 
duced from  the  lowest  obtained  this  year,  as  more  ample  time  can  be  allowed  the  manu- 
fiicturers  for  examination  of  details. 

One  hundred  have  been  ordered  at  a  total  cost  of  $4,205,  and  this  order,  which  will 
provide  for  the  supply  of  50  out  of  the  116  posts  required  to  practice  with  the  instru- 
ment)  was  made  practicable  only  by  reason  of  the  deficiency  appropriation. 

HOMING  PIGEONS. 

A  station  has  been  established  at  Key  West  during  the  year  for  experiment  with  the 
homing  pigeon  as  a  dispatch  bearer. 

The  position  of  the  island  with  respect  to  the  possessions  of  other  powers  is  not  without 
advantage,  and  communication  from  the  ships  of  a  squadron  cruising  in  the  neighboring 
waters  may  oftentimes  be  desirable,  and  on  several  accounts  the  locality  selected  is  con- 
venient. 

At  the  outset  of  the  undertaking  the  favorable  consideration  of  the  Secretary  of  War 
made  available  one  of  the  unoccupied  storehouses  at  Key  West  Barracks,  which  htisbeen 
converted  into  a  cote  upon  approved  plans  and  equipped  with  the  necessary  appliances 
for  the  care  and  training  of  the  birds,  such  as  nest  pans,  homing  baskets,  including  at- 
tached tin  cups  for  food  and  water,  perches,  drinking  fountains,  bath-tubs,  bracelets  (for 
attachment  to  the  leg  for  identification),  rubber  stamps  (for  marking  wings),  matiag- 
cages,  catch  nets,  appliances  for  attachment  of  and  protection  to  messages,  such  as 
quills,  fine  copper  wire,  sewing-silk,  needles  of  various  sizes,  awls,  and  beeswax;  also 
miscellaneous  tools,  food  supply  for  tho  year,  including  Canada  peas,  small  corn,  vetches, 
hempseed,  flaxseed,  oatmeal  grits,  cracked  wheat,  rock  and  common  salt ;  also  tobacco 
stems  for  nests,  and  water  barrels. 

As  the  water  supply  at  Key  West  is  dependent  on  rainfall,  it  has  also  been  necessary 
to  incur  a  slight  expense  for  this  requisite. 

The  most  important  items  in  the  equipment  of  the  loft,  the  birds  themselves,  have 
been  provided  by  the  liberality  of  breeders,  and  it  is  probable  that  in  no  other  way  save 
through  th^  good  will  of  those  most  interested  in  the  achievement  of  these  birds,  could 
the  loft  have  been  stocked  to  such  great  advantage.  It  now  contains  young  birds  of  the 
most  approved  strains  donated  by  members  of  various  associations,  and,  as  the  bird  is 
quite  prolific  it  seems  assured  that  from  this  time  forward  there  will  be  no  lack  of 
material  in  this  respect. 

The  following  is  an  extract  from  regulations  governing  at  the  Ipft: 

** The  register  will  contain  a  list  of  the  birds  by  number,  their  age,  sex,  color,  dis- 
tinguishing marks  and  parentage,  and  set  forth  in  detail  the  history  of  each,  with  stone 
as  to  achievements  and  capabilities. 
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'*In  the  care  of  the  birds' dae  regard  will  be  paid  to  cleanliaess  and  yentilaUon;  thej 
will  be  fed  at  stated  boars,  in  deference  to  their  regular  habits,  and  the  fountains  and 
bath-tubs  will  be  frequently  cleaned  and  supplied  with  wholesome  water,  a  measure  of 
vital  importance  to  the  health  of  the  pigeons. 

**  It  is  not  designed  that  great  speed  be  developed,  or  exceptional  flights  be  undertaken 
at  the  expense  of  hardiness  and  reliability,  and  it  must  always  be  kept  in  view  that  the 
chief  merit  of  the  bird  for  military  purposes  lies  in  the  direction  of  its  service  as  a  mes- 
senger. 3i^eeding  and  training  will  therefore  be  mainly  directed  to  the  production  and 
development  of  the  most  resolute  homing  qualities. 

**  As  it  does  not  appear  that  the  h  >ming  pigeon  has  well  fecognized  points  of  color  that 
will  assist  in  breeding  for  special  traits,  that  much  importai^e  attaches  to  the  form  and 
size  of  the  bird,  provided  there  be  sufficient  length  and  strength  of  wing,  or  that  the 
shape  of  the  bead  in  material,  provided  there  be  ample  development  for  brain  room,  these 
features  may,  at  first,  be  safely  disregarded  in  mating  for  results;  but  as  experience  is 
gained,  advantaee  should  be  taken  of  all  points  believed  from  observation  to  go  hand  in 
hand  with  valuable  characteristics.  , 

'*  The  eye,  however,  seems  worthy  of  special  attention  as  indicating  the  degree  of  in- 
telligence and  of  persistence  in  face  of  difficulties. 

'^Theorossingofdifferentstocks  becomes  a  necessity  that  lack  of  constitution,  strength, 
and  intelligence  may  not  result,  as  also  that  by  judicious  mating  the  qualities  most  de- 
sired may  be  combined  and  reproduced,  possibly  improved.  In  this  connection,  how- 
ever, it  is  the  opinion  of  those  well  qualified  to  judge  that  birds  bearing  kinship  nearer 
than  that  of  second  cousin  can  not  be  paired  to  advantage. 

*'The  gradual  training  of  the  birds  will  begin  as  soon  as  practicable  after  they  attain 
sufficient  strength  for  the  first  short  flights.  (Old  birds  from  other  lofts,  and  which  are 
provided  solely  for  breeding  purposes,  will  be  kept  in  restraint,  as  their  liberation  im- 
plies their  loss. )  They  will  be  made  familiar  with  the  appearance  of  the  island  from 
different  directions,  but  the  farther  training  and  ultimate  result  will  contemplate  the 
invariable  employment  of  the  same  birds  over  practically  the  same  course,  and  special 
care  will  therefore  be  exercised  to  identify  birds  trained  to  diflerent  directions.  Thus 
the  mark  *N'  will  indicate  that  the  bird  beariug  it  is  trained  to  return  from  the  north 
(embracing  the  full  quadrant  from  northwest  to  northeast),  and  similarly  for  east,  soatb, 
and  west.  The  number  of  birds  composing  each  group  will  depend  on  the  necessities  of 
the  service  in  the  several  directions. 

*'In  sending  out  birds  for  training  flights,  snfficiont  food  fsmall  com,  Canada  peas,  or 
wheat,  etc.)  will  be  lastened  to  the  basket  by  sack  or  otherwise  to  insure  a  supply  for 
the  utmost  limit  of  time  till  their  liberation,  and  each  basket  will  be  tagged  with  in- 
structions as  to  feeding  and  bear  a  notice  conspicuously  placed  that  the  birds  should  at 
all  times  have  access  to  a  plentiful  supply  of  fresh  drinking  water.  Also  that  unless 
their  retention  aboard  ship  is  apt  to  carry  them  beyond  reasonable  limits,  they  be  not 
liberated  before  sunrise  or  during  very  stormy  weather. 

'*In  regard  to  these  latter  points  it  may  be  remarked  that  successful  flights  have  been 
made  during  storms  of  wind  and  rain,  and  even  daring  the  night;  but  experiments  to 
test  the  hardiness  of  the  birds  under  these  unfavorable  conditions  will  be  made  only 
after  tbe  satisfactory  demonstration  of  their  reliability  and  usefulness  by  daylight  in  or- 
dinarily favorable  weather. 

** Entrance  to  an  ante-room  of  the  loft  by  a  trap-door  is  contemplated,  that  the  birds 
may  be  kept  imprisoned  till  the  message  is  detached.  Until  such  is  provided  a  substi- 
tute may  be  improvised  by  requiring  the  birds  to  raise  a  pair  of  wires  hung  from  a  sta- 
ple at  the  top,  which  swing  in  freely,  but  falling  back  against  a  ledge  prevent  egress. 

'*  Whether  the  tenacity  with  which  the  pigeon  seeks  its  loft  alter  liberation  is  due  to 
affection  for  mate  and  young,  or  whether  it  is  due  to  attachment  to  its  home,  perch,  and 
nest,  it  is  certain  the  bird  has  strong  proprietary  instincts  and  dislike  of  change.  All 
possible  deference  should  be  paid  to  this  trait  in  its  character.  No  bird  will  therefore 
be  forced  to  vacate  the  nest  and  perch  originally  assigned  it,  except  for  the  most  urgent 
reasons. 

** A  number  corresponding  to  that  of  the  bird  in  the  register  will  be  so  placed  with 
reference  to  the  nest  and  perch  as  to  indicate  the  proprietorship. 

**The  birds  will  be  identified  by  the  leg-band,  but  should  bear  the  service-stamp  on 
the  under  side  of  a  suitable  wing- feather. 

*'The  young  birds  in  their  first  season  may  be  trained  to  return  home  from  a  distance 
of  100  miles;  in  the  second  season  this  distance  should  be  somewhat  increased;  but  for 
the  third  and  subsequent  years  a  return  from  400  miles  can  be  accomplished  with  much 
certainty  unless  the  weather  is  so  bad  a^  to  make  flying  impossible.  It  is  believed  that 
the  question  of  seasons  will  not  affect  the  flights  materially  at  Key  West,  but  that 
throughout  the  year  the  birds  may  be  kept  in  training  and  be  available  at  any  moment 
for  messenger  service. 
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''That  the  birds  may  beoome  accastomed  to  the  carriage  of  the  message-roll  and  the 
chance  of  loss  from  picking  at  the  parcel  be  reduced  to  the  minimum,  it  will  be  estab- 
lished as  a  general  rule  that  the  quill  intended  as  the  envelope  for  the  protection  of  he 
message  shall  form  the  habitual  equipment  of  the  bird  in  all  its  flights,  and  the  methods 
of  attaching  the  quUl  and  securing  the  safe  transmission  of  the  message  will  be  made  the 
subject  of  inquiry  and  practice  till  the  most  suitable  is  definitely  determined. 

*'An  approved  practice  abroad  is  to  roll  and  insert  the  message  slip  in  the  quill,  clos- 
ing the  ends  of  the  latter  with  sealing  wax,  and  piercing  near  the  ends  with  a  red  hot 
steel  point,  so  as  upt  to  split,  threading  the  pierced  holes  with  waxed  silk  thread  or  fine 
copper  wire,  and  attaching  to  the  principal  tail  feather.  This  feather  should  be  tested  by 
a  slight  pull  to  see  that  it  is  solid. 

'*Advantage  will  be  taken  of  the  opportunity  offered  by  ready  access  to  the  meteh>log- 
ical  records  of  the  station  to  determine  as  definitely  as  possible  to  what  extent  the  speed 
and  reliability  of  the  birds  are  affected  by  various  atmospheric  conditions,  such  as  haze, 
fog,  clouds,  wind  (direction  and  velocity),  pressure,  temperature,  and  humidity;  in  fact, 
carefnl  note  will  be  maile  of  all  causes  that  operate  to  preventer  delay  the  return  of  the 
birds  to  the  lofl,  including  the  ravages  of  the  hawks;  and,  that  no  less  may  inadvertly 
occur  through  actions  of  gunners,  the  residents  of  the  island  will  be  informed  that  their 
co-operation  to  prevent  such  loss  U  invited  in  behalf  of  the  public  service,  *  *  *  and 
li^nerally,  it  is  made  a  duty  in  conuection  with  the  maintenance  of  the  station  tliat  the 
most  approved  methods  be  employed  of  liaudling  and  caring  for  homing  pigeons,  and 
adapting  them  to  the  carriage  of  messages  under  all  conditions  likely  to  arise  where 
benefit  in  a  military  point  might  result." 

The  following  chapter  in  the  history  of  the  messenger  pigeon  which  records  its  services 
to  the  French  during  the  siege  of  Paris  is  taken  from  the  interesting  paper  of  Capt.  H. 
T.  W.  Allatt,  of  the  English  army: 

"It  became  evident,  immediately  after  the  capitulation  of  iSedan,  that  the  French 
capital  would  shortly  be  invested.  T^ere  existed  in  France  at  that  time  several  pigeon- 
flying  societies,  some  in  Paris  and  some  in  the  provinces.  These  societies  were  well 
aware  of  the  use  that  could  be  made  of  their  birds  in  case  of  siege.  On  the  2d  Septem- 
ber, 1870,  an  eminent  ornithologist  wrote  to  the  minister  of  war,  suggesting  that  all 
trained  pigeons  belonging  to  Paris  should  at  once  be  collected  and  sent  into  the  provinces, 
while  as  many  as  possible  should  be  ^ot  into  Paris  from  different  parts  of  France.  On 
the  folio win^day,  however,  the  Imperial  Government  was  upset,  and  no  notice  was  taken 
of  the  letter.  When  the  Germans  arrived  under  the  walls  of  Paris,  not  a  single  pigeon 
had  been  sent  out  of  the  capital.  On  23d  September  the  first  balloon  left  Paris,  carry- 
ing a  large  number  of  official  and  private  documents.  There  was  no  means  of  ascertain- 
ing whether  the  balloon  had  landed  safely  and  clear  of  the  enemy.  The  next  balloon 
that  started  with  dispatches  also  carried  out  three  pigeons,  and  in  the  evening  of  the 
same  day  the  birds  had  returned  with  the  message,  *  We  landed  safely  at  Vernouillet, 
near  Triel.  We  will  take  official  dispatches  to  Tours.  Bag.s  of  letters  will  be  distributed. ' 
This  was  the  first  message  that  reached  Paris  after  the  arrival  of  the  Germans.  The  Pari- 
sians, the  large  majority  of  whom  had  never  before  heard  of  the  capabilities  of  pigeons, 
were  amazed  at  this  unexpected  success.  The  illustrated  pap^^rs  were  filled  with  draw- 
ings of  the  wonderful  mes8engei*s,  and  printed  fabulous  tales  of  their  performances. 
Nearly  every  balloon  that  left  the  capital  after  this  date  carried  out  pigeons,  which  were 
dispatched  to  Tears  and  placed  under  the  exclusive  charge  of  Government  officials. 
Pigeons  began  to  be  collected  at  Tours  from  the  beginning  of  October,  from  which  date 
they  were  regularly  employed  as  messengers  iuto  Paris.  It  was  not,  however,  till  the 
4th  November,  by  which  time  115  birds  had  already  been  used,  that  the  advantages  of 
the  pigeon  post  were  opened  to  the  public.  On  that  day  the  Relegation  of  Tours  issued 
a  decree  to  this  effect:  *  Considering  that  since  the  investment  of  Paris  there  has  been 
established,  through  the  agency  of  the  double  service  of  telegraphs  and  posts,  by  means 
of  balloons  leaving  Paris  and  of  messenger  pigeons  leaving  T^urs,  a  special  interchange 
of  correspondence  destined  to  supplement  between  Tours  and  Paris  the  ordinary  means 
of  communication,  which  for  the  time  being  are  interrupted  *  *  ♦.  Every  person  re- 
siding within  the  Republic  is  permitted  to  correspond  with  Paris  by  means  of  the  mes- 
senger pigeons  belonging  to  the  administration  of  telegraphs  and  posts,  the  charge  to  be 
50  centimes  per  word.'  This  charge  was  eventually  reduced  to  20  centimes,  and  a  sys- 
tem of  reply  cards  was  introduced,  and  a  post-office  order  service  established. 

"At  first  the  dispatches  carried  by  the  birds  were  written  by  hand  on  small  pieces  of 
▼ery  thin  paper  and  on  one  side  only.  This  is  the  most  simple  and  primitive  method, 
and  was  in  operation  till  about  the  middle  of  October.  It  was,  however,  long  and  toil- 
some, and  quite  unsuited  to  the  transmission  of  the  enormous  number  of  dispatches 
which  had  to  be  sent  into  Paris.  Each  dispatch  had  to  be  copied  several  times,  and 
errors  often  crept  in.  It  was  then  suggested  that  the  size  of  the  dispatches  be  reduced 
by  photography,  and  thus  at  the  same  time  secure  a  large  number  of  copies  without  risk 
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of  error.  The  dispatches  were  accordingly  first  copied  in  handwriting  in  large  charac- 
ters, then  pasted  one  under  the  other  apon  large  sheets  of  cardboard.  These  large  sheets 
were  then  fixed  to  wooden  panels  about  2  feet  by  3\  feet,  and  the  panels,  covered  with 
two  or  three  columns  of  messages,  were  photographed  and  reducee  to  1}  inches  by  2} 
inches,  a  reduction  of  one  three-hundredth  in  surface.  The  photographs  were  on  very 
thin  paper  and  on  one  side  only.  They  were  checked  under  a  microscope  before  being 
confided  to  the  pigeon. 

''Amongst  the  dispatches  were  several  cuttings  of  the  Monitenr  newspaper,  which 
at  once  demonstrated  how  much  more  considerable  the  reduction  would  be  if  all 
the  dispatches  were  printed  before  being  photographed.  The  next  step  in  advance  was 
therefore  to  set  up  the  dispatches  in  type,  and  to  photograph  them  on  each  side  of  the 
small  paper  messages.  Shortly  after,  a  still  greater  reduction  in  surface  and  weight  was 
effected  by  photographing  messages  on  a  very  thin  film  of  collodion,  each  film  or  pelli- 
cle containing  on  an  average.  2,500  dispatches.  One  bird  could  easily  carry  a  dozen  of 
these  pellicles,  making  30,000  dispatches.  Sometimes  this  number  was  exceeded.  For 
instance,  a  pigeon  which  arrived  in  Paris  on  the  3d  February  carried  eighteen  pellicles, 
which  cont-iined  40,000  messages,  most  of  them  private.  This  was  the  largest  number 
carried.    . 

"  The  Bulletin  de  la  Reunion  des  Officiers  (llth  July,  1885)  states  that  150,000  offi- 
cial dispatches  and  1,000,000  private  dispatches  or  notices  of  money-orders  were  car- 
ried by  pigeons  into  Paris.  These  messages  if  copied  in  ordinary  writing  would  fill  500 
library  volumes. 

*'The  first  dispatches  which  arrived  in  Paris  were,  as  we  have  seen,  written  by  hand. 
They  were  read  by  the  naked  eye  or  with  the  assistance  of  a  microscope.  To  these  suc- 
ceeded the  photographic  ones  on  paper,  to  decipher  which  a  powerful  microscope  was  es- 
sential. When,  however,  thecoUodian  pellicles  began  to  arrive,  a  more  rapid  means  of 
reading  them  was  adopted.  Being  transparent,  they  were  placed  between  two  pieces  of 
glass  put  into  a  species  of  electric  magic-lantern,  and  the  writing  was  thrown  in  large,  leg- 
ible characters  on  a  screen  or  wall.  This  was  copied  by  several  clerks  at  once,  each  tak- 
ing one  column  of  writing,  and  in  this  manner  the  transcription  and  sending  out  of  the 
messages  were  rapidly  accomplished.'' 

The  organization  of  regular  "military  pigeon  systems"  in  almost  every  continental 
nation  of  Europe  soon  followed  the  Franco-German  war. 

The  frontier  fortresses,  especially  those  that  are  considered  mbst  liable  to  attack,  and 
a  large  number  of  inland  towns,  both  open  and  fortified,  are  provided  witli  pigeon-lofts. 
An  important  point  in  the  interior  of  the  coantry — usually  the  capital — is  selected  as  a 
central  station  with  which  all  other  stations  are  to  communicate.  There  is  often  also 
direct  communication  between  fortresses.  When  the  distance  s^pirating  outlying  sta- 
tions from  the  central  one  is  considered  too  great,  the  conuentio  i  is  insure  I  by  means  of 
intermediate  ones.  It  is  also  sometimes  convenient  to  r&jort  to  thi;^  la  st  arrangement  in 
order  to  reduce  the  number  of  birds  that  must  be  kept. 

The  military  budget  of  France  assigns  a  credit  of  ^0,000  for  the  annual  cost  of  sig- 
naling and  pigeon-lofts.  In  accordance  with  law  the  military  anthoritiej  have  also  the 
right  to  requisition  me.ssenger  pigeons,  an.i  th^  President  c'onse  luently  directed  that  once 
a  year  a  census  be  made  of  all  messenger  pigeous;  the  lists  arj  to  be  made  out  under  the 
order.-i  of  the  mayors,  upon  the  obli;;atory  declaration « of  the  proprietors  of  t^e  birds,  fail- 
ing which  an  official  inspection  of  any  loft  may  be  made.  A  recent  article  in  a  French 
military  paper  on  their  pigeon  system  concludes  thus: 

"In  a  word,  all  dispositions  are  made,  so  that,  when  a  new  war  breaksout,  the  service 
of  messenger  pigeons  will  not  have  to  be  improvised  as  in  1870.  An  exichange  of  corra- 
Bpondence  between  the  central  authority,  the  governors  of  fortresses  and  intrenched 
camps,  and  the  commanders  of  armies  is  insured." 

The  Germans  recognized  at  once  the  importance  of  the  services  that  pigeons  rendered 
to  their  adversaries  during  the  siegeof  Paris,  and  were  one  of  the  first  nations  that  es- 
tablished military  lofts;  they  have  provided  for  communication  between  diflcrent  parts 
of  the  Empire  by  such  judicious  distribution  of  the  stations  that  now  their  system  is 
by  far  the  most  extensive  and  complete  in  Europe. 

The  annual  credit  in  the  military  budget  for  pigeons  and  visual  signaling  is  $8,500. 

The  Au4itrian  pigeon  service  is  much  less  complete  than  that  of  Grermany.  The 
military  authorities,  however,  appreciate  the  usefulness  of  pigeons  as  messengers  in 
mountainous  country  where  the  electric  telegraph  might  not  be  able  to  keep  pace  with 
the  troops,  or  where  detachments  have  no  other  methods  of  communication. 

Russia  places  such  dependence  upon  the  system  that  the  sum  annually  devoted  for  the 
maintenance  of  pigeon  communications  is  said  to  be  $10,000.  This  nation  has  experi- 
mented in  the  use  of  pigeons  in  tactical  operations  where  a  turning  force  or  detachment 
may  be  without  communication  with  the  main  body.  Such  a  case  might  readily  occur 
through  the  nature  of  the  country  not  admitting  of  the  sufficiently  rapid  laying  of  a  tel- 
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esr»ph  wire,  or  throneh  the  removal  by  the  enemy  of  part  of  the  wire  which  tinder  such 
circumstances  is  nsnally  dangerously  exposed.  In  sach  case,  the  birds  from  the  detach- 
ment retnm  to  their  lofl,  which  should  be  the  one  nearest  h^quarters.  The  messages 
would  then  be  transmitted  to  the  general  commanding  by  telegraph.  These  tactical  ex- 
pmments  are  said  to  have  been  carried  out  successfully  during  grand  maneuvers  of 
the  army,  and  this  method  of  communicating  will  be  likely  to  be  introduced  in  that  coun- 
try among  the  irregular  cavalry  for  reoonnoitering  service  in  front  of  the  army. 

Italjf  has  an  extensive  military  pigeon  system.  The  lofts  on  the  coast  are  required  to 
train  their  birdsout  to  sea,  with  a  view  to  their  employment  as  messengers  from  the 
cmisers  off  the  coast. 

The  Spanish  Government  has  likewise  established  pigeon-lofls  at  various  coastguard 
'  stations,  the  idea  being  to  employ  the  birds  to  communicate  between  different  stations* 
and  also  between  the  shore  and  naval  cruisers,  which,  in  war  time,  would  be  (employed 
to  intercept  the  enemy's  ships,  and,  in  peace  time,  to  stop  smuggling. 

Other  countries  have  given  attention  to  this  system  of  communication.  Belgium  es* 
pecially  has  brought  pigeon  flying  to  the  high&t  state  of  perfection. 

Private  pigeon  flying  clubs  under  the  fostering  care  of  the  war  ministers  have  within 
the  past  twelve  years  also  enormously  increased  in  every  part  of  the  continent  of  Eu- 
rope. In  Germany  there  are  at  present  some  350  such  societies,  while  in  France  the 
number  may  be  estimated  at  300.  The  greater  number  of  these  fly  their  birds  in  direc- 
tioos  fixed  by  the  war  minister,  wha  gives  prizes  for  many  of  the  races.  The  military 
anthorities  can  therefore  rely  upon  the  services  of  many  thousand  privately  trained  birds 
to  supplement  the  work  required  of  the  military  lofts. 

In  procuring  ^d  glasses  during  the  past  year  an  unusual  interest  was  developed 
among  makers  and  importers.  The  terms  of  the  proposal  practically  set  forth  that  the 
best  glass  for  military  purposes  was  desired,  and  thirty-eight  different  specimens  were 
snbmitted.  The  molt  satisfactory,  all  things  considered,  was  a  *'Lemaire,''  with  a 
power  approximating  7.  This  power  is  ofi  course  attained  at  an  expense  of  field,  but  the 
diminution  of  light  and  field  is  more  than  offset  by  the  increased  range  and  definition. 
Although  this  glass  is  in  some  respects  an  improvement  over  the  old  ones,  especially  in 
point  of  power,  it  is  yet  quite  evident  that  a  further  examination  of  the  principles  in- 
volved will  enable  the  offi^  to  give  details  and  specificatioos  upon  which  a  better  in- 
strument may  be  constructed.  For  instance,  the  glass  which  gives  the  best  results  on 
a  dark  day,  or  in  fading  light,  is  one  of  low  power  with  extensive  field,  whereas  in 
bright  weather  the  higher  the  power  within  practical  limits  the  more  satisfactory  the 
glass.  Also,  it  is  observed  that  there  is  much  difierence  in  the  size  of  glasses  of  the 
same  power  submitted  by  different  makers,  and  as  portability  is  an  exceedingly  desir- 
able attribute,  it  is  evident  that  the  determination  of  the  minimum  weight  and  size  for 
a  fixed  power  is  possible. 

The  examination  of  a  large  number  of  glasses  makes  evident  the  probability  that  the 
.  distance  between  the  eyes  of  the  avera^  American  is  somewhat  less  than  that  of  the 
European.  This  assumption  is  based  on  the  fact  that  most  of  the  foreign  glasses  are 
oonstructed  with  such  pupillary  distance  that,  as  a  rule,  it  is  rare  to  find  a  glass  with  a 
fixed  arrangement  of  tubes  suited  to  the  width  between  the  eyes.  This  apparent  dif- 
ference has  also  been  noted  by  officers  of  the  Naval  Observatory,  and  in  their  specifica- 
tion of  the  field-glass,  account  of  it  has  been  taken  as  applied  to  individual  character- 
istics  by  the  insertion  of  a  joint  in  the  branches,  so  that  the  coincidence  of  the  centers 
of  the  lenses  and  of  the  eyes  is  made  solely  dependent  on  acyustment.  The  conclusion 
is  also  reached  after  much  consideration  and  after  consultation  with  officers  of  the  Naval 
Observatory,  thatJt  should  be  possible  by  simple  a^ustment,  to  change  power  and  field 
at  will,  thus  making  the  same  glass  serve  a  double  purpose. 

Binocular  telescopes  have  received  but  scant  consideration  this  year;  they  are  such  ex- 
pensive instruments  that  the  appropriation  does  not  warrant  further  experiment  in  this 
direction  at  present 

^  Notwithstanding  persistent  effort  to  secure  an  entirely  satisfactory  lantern  for  night 
signaling,  but  little,  if  any,  progreess  has  been  made  beyond  the  point  attained  last  year. 
It  is  in  point  of  power  that  the  great  lack  is  felt,  and  how  to  obtain  this  without  sacri- 
fice of  portability  appears  to  be  the  chief  trouble.  Other  matters  also,  such  as  the  ex- 
oessiye  heating  up  of  the  metal  parts  and  the  maintenance  of  a  steady  flame  under  all 
oonditions  of  wind  and  weather,  add  their  mite  to  the  difficulty.  It  is  very  desirable 
that  the  interest  of  inventors  should  be  stimulated  to  the  production  of  some  variety  of 
light  which  may  be  used  at  night  over  ranges  approximating  those  of  the  heliograph  by 
day,  as  the  completion  of  the  equipment  is  meanwhile  in  abeyance  and  the  issue  of  the 
manual  delayed. 

Sockets^  bambSy  lights,  and  minor  signals  have  received  but  little  attention,  nor  have 
any  endeavors  been  made  to  experiment  with  a  view  to  tiie  improvement  of  signal  tow- 
6X8  and  ladden. 
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For  the  porpoees  of  a  portable  observatory,  however,  the  balloon  has  somewhat  come 
to  the  fore  abroad,  and  specifications  have  been  received  of  a  recent  equipment  whereby 
the  entire  paraphernalia,  balloon,  gas  generator,  and  tackle  for  handling,  is  transported 
on  a  light  train  of  three  wagons. 

MaQy  books,  papers,  reports,  etc,  containing  information  on  the  field  telegraph  and 
signal  corps  of  other  countries,  and  which  were  obtained  through  the  courtesy  of  the 
State  Department,  are  on  file.  The  most  important  have  been  translated  for  convenience 
of  reference. 

The  regenerative  dry  element^  procured  fh>m  abroad  in  the  hope  of  finding  a  portable 
snbstitnte  for  the  acid  cell  in  the  Eocard  field  telephone,  is  a  disappointment.  At  first 
blush  it  promised  well  enough,  but  its  length  of  life  and  durability  are  too  limited  to 
meet  the  case.  There  is  something  in  the  composition  which  has  a  decided  affinity  for 
the  metal  coating,  and  the  destruction  of  the  outer  shell  is  accomplished  in  a  relatively 
short  time.  There  are,  however,  other  dry  batteries  pushing  for  recognition,  and  it 
seems  probable  that  eventually  one  of  «them  may  be  able  to  satisfactorily  establish  a 
claim  to  possession  of  the  advantages  conceded  to  the  Le  Clanche  without  its  attendant 
deficiencies. 

For  military  purposes  it  is  desirable  that  the  glass  jar  be  supplanted  by  a  more  durable 
vessel,  that  the  necessity  for  occasional  renewal  of  the  battery  be  obviated,  or  better 
still,  that  such  moisture  as  may  be  necessary  shall,  be  contained  in  combination,  and  not 
as  a  free  liquid;  that  the  battery  be  practically  independent  of  temperature,  and  that  it 
work  in  open  circuit  for  at  least  the  same  length  of  time  as  the  Le  Clanche,  and  with 
quite  as  constant  a  current. 

The  Gassuer  is  an  element  claiming  these  advantages,  and  a  few  of  the  cells  are  now 
nndergoing  test  to  determine  the  merits. 

A  cable  submitted  for  test  as  to  insulation  resistance  and  ducability,  and  for  which 
great  superiority  was  claimed,  failed  in  several  essential  particulars.  For  the  present, 
Sierefore,  the  dependence  in  this  respect  for*  light  field  lines  must  be  placed  upon  the 
excellent  foreign  double  conductor,  or  the  fair  substitute  manufactured  in-this  country, 
as  mentioned  in  previous  report. 

Instruction  and  practice  in  signaling  continued  at  military  posts  under  existing  orders. 
From  reports  received,  the  minimum  number  of  oflicers  under  instruction  during  any 
one  month  is  12,  against  14  during  the  preceding  year,  and  the  maximum  65,  against 
51;  while  the  minimum  and  maximum  numbers  of  enlisted  men  who  received  instruc* 
tion,  as  compared  with  those  of  the  preceding  year,  are  392  and  727  respectively,  against 
433  and  686. 

Theoretical  and  piiictlcal  instructions  in  field  telegraphy  and  signaling  are  embraced 
in  the  courses  of  instruction  at  West  Point  and  Fort  Leavenworth. 

In  the  Department  of  Arizona,  post  commanders  were  directed  by  General  Miles  to  oc- 
cupy their  districts  of  observation  by  the  location  of  outposts,  sigual  and  heliograph 
stations,  and  to  establish  communication  with  the  nearest  signal  station  of  the  adja- 
cent poet. 

During  the  practice  marches  in  the  Departments  of  the  Platte  and  Columbia  signal- 
ing 'is  contemplated  for  establishing  communication  between  the  different  bodies  of 
trM>p6. 

At  Vancouver  Barracks  signalmen  were  employed  in  skirmish  target  practice,  trana- 
mitting  intelligence  to  and  from  targetrbutts  and  firing-stands. 

At  Fort  Monroe  signal  practice  was  had  in  connection  with  artillery  target  practice. 

For  a  considerable  period  the  guard  at  Fort  Barrancas  held  daily  communication  with 
that  at  Fort  Pickens  by  means  of  signals. 

The  detachment  under  instruction  at  Fort  Columbus  practiced  signaling  to  and  from 
Bedloe's  and  Grovernor's  Islands. 

During  the  encampment  of  the  First  Infantry  at  Santa  Cruz,  Cal.,  fifteen  lieutenants 
of  the  regiment  held  signal  practice  with  flag,  torch,  flash  lantern,  and  heliograph. 

Lieut.  Theodore  Mosher,  Twenty-Second  Infantry,  established  heliographic  commu- 
nication firom  Fort  Lewis,  Colo.,  with  troops  in  the  Blue  Mountains,  Utah,  a  distance  of 
approximately  75  miles. 

The  troops  at  Huachuca  efibcted  heliographic  oonunnnication  over  ranges  varying  firom 
35  to  40  miles. 

Those  at  Fort  Lowell  established  communication  by  helioinraph  with  Rincon  Monn- 
tain,  a  distance  of  20  miles. 

The  heliograph  is  also  used  for  communication  between  Pike's  Peak  and  the  base  of  t^e 
mountain. 

Attempts  were  made  at  Fort  Aissinaboine  to  open  communication  by  heliograph  with 
troops  in  Sweet  Grass  Hills  (75  miles).  Faint  flashes  were  seen,  but  the  efibrt  to  com- 
municate foiled,  because  uf  the  insufficient  size  of  the  mirrors  employed. 

In  regard  to  existing  orders  under  which  instruction  in  signaling  is  held  throughout 
the  Army,  it  is  believ^  that  a  modification  thereof  could  be  made  to  advantage.    It  is 
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now  reqniied  that  at  least  one  officer  and  three  enlisted  men  at  each  military  post  be 
kept  constantly  under  instruction  and  practice  in  signaling  until  the  officers  and  all  meu 
who  have  sufficient  intelligence  are  proficient  The  effect  of  this,  as  appears  from  nu- 
merooB  reports,  is  to  cause  such  conflict  with  existing  requirements  in  respect  to  other 
duties  that  strict  compliance  with  the  order  is  impracticable,  the  minority  of  reports 
during  the  active  rifle  practice  seasons  and  during  severe  winter  months  at  nortiiem 
stations  bearing  remark  of  **no  jnactice,''  and  setting  forth  the  reasons  therefor  as 
abore. 

In  the  Department  of  Dakota  the  soYerity  of  the  winter  months  reduces  the  outdoor 
instruction  to  a  minimum;  whereas  in  Texas  and  Arizona  the  reverse  obtains. 

It  is  observed  that,  as  a  rule,  the  paonths  of  March  and  April  seem  to  afford  the  best 
opportunity  Tor  instruction,  as  applied  to  the  whole  country,  and  a  modification  of  the 
ordv,  so  as  to  require  the  devotion  of  a  detachment  to  signaling  through  one  or  both 
of  these  months,  it  is  believed,  would  concentrate  interest  and  operate  more  advanta- 
geonaly  than  the  presentmethod,  or  it  would  be  better  still  if  authority  were  given  de- 
partment commanders  to  designate  the  season  of  practice  for  the  troops  of  their  com- 
mand. 

Supply. — During  the  year  119  requisitions  for  signal  equipments  and  stores  have  been 
received  and  acted  upon. 

As  far  as  practicable,  all  supplies  requested  have  been  furnished,  but  in  respect  to 
target  range  equipm«its  and  hcdiogn^hs  lack  of  funds  has  seriously  interfered  with  the 
endeavor  to  keep  abreast  of  the  demand. 

In  urgent  cases,  for  use  of  troops  in  the  field,  heliographs  have  been  provided  by  trans- 
fer from  other  departments,  but  the  practice  of  sapping  one  command  to  equip  another 
does  not  commend  itself  and  it  is  hoped  that  sufficient  means  may  be  provided  hereafter 
to  make  such  course  unnecessary. 

As  to  ranges,  out  of  59  posts  designated  by  the  inspector  of  rifle  practice  it  was  pes* 
Bible  to  equip  but  19  more  or  less  satisfactorily.  These,  in  addition  to  the  posts  pre- 
viously supplied,  make  a  total  of  39  with  telephonic  communication  between  the  butt 
and  firing  stand. 

For  the  balance,  nothing  could  be  done  beyond  proposing  the  substitution  of  telegraph 
instruments  or  call-boxes  in  lien  of  telephones. 

The  vkUUia  of  late  years  has  taken  unusual  interest  in  signaling,  as  evinced  by  appli- 
cations for  information  and  material.  California,  Colorado,  Connecticut,  Iowa,  New 
Jersey,  New  York,  Or^on,  Pennsylvania,  Vermont,  and  Wisconsin  are  on  record  as 
giving  particular  attention  to  the  subject,  and  the  formation  of  various  signal  commands 
is  noted,  either  as  signal  companies  or  telegraph  corps,  both  styles  of  organization  pre- 
sumably contemplating  the  use  of  the  wire  as  well  as  that  of  visual  signals. 

The  benefits  that  will  resnit  to  the  militia  from  attention  to  its  own  means  of  com- 
munication are  obvious,  and  aid  has  been  freely  extended,  that  their  methods  and  equip- 
ments may  closely  follow  those  of  the  Army.  Information  as  to  organization,  practice, 
etc.,  has  been  supplemented  by  sending  out  code  cards,  manuals,  cipher  disks,  reports, 
and  forms,  but  it  has  not  been  found  practicable  under  the  law  to  make  issue  of  the 
regulation  equipments  and  stores,  although  such  issnes  would  seem  to  be  directly  in  line 
with  the  policy  in  respect  to  ordnance,  and  would  go  far  towards  fostering  and  stimu- 
lating their  efforts  to  produce  practical  working  organizations. 

In  respect  to  a  single  article  of  the  equipment,  the  field-glass,  it  is  plain  to  see  the 
advantage  resulting  firom  the  aid  of  the  Government.  Glasses  of  foreign  make  (admittedly 
the  best)  are  relatively  inexpensive  in  Europe  and  quite  the  reverse  if  purchased  at 
home;  but,  in  consideration  of  the  service  to  be  expected  of  the  militia,  it  does  not  seem 
unreasonable  that  they  should  be  allowed  the  importation  of  their  field-glasses  (and  for 
that  matter  any  other  article  of  the  equipment  that  can  not  be  obtained  in  this  country) 
duty  free;  but,  better  still,  as  propoMd,  that  they  be  obtained  by  the  Government  and 
issued  outright. 

On  behalf  of  the  regiment  of  the  Oregon  National  Guard,  an  urgent  appeal  was  made 
that  the  simplest  kits  and  apparatus  might  be  issued  to  enable  the  men  detailed  for  sig- 
nal duty  to  obtain  elementary  practice,  as  they  were  without  funds  for  the  purpose;  but 
notwithstanding  the  evident  desire  on  the  part  of  all  concerned  to  find  a  way  of  making 
the  equipments  available,  it  could  not  apparently  be  done  without  warrant  of  law.  Sim- 
ilar requests  have  been  received  from  other  States,  but  it  seems  only  possible  to  tell  what 
to  do  and  how  to  do  it,  without  providing  the  means. 

In  New  York  the  Stato  law  provides  for  a  signal  establishment  within  the  National 
Guard,  by  the  act  passed  May  12, 1885,  as  follows: 

"Pas.  17.  In  the  discretion  of  the  commander-in-chief,  and  under  such  regulations 
as  he  may  prescribe,  there  shall  be  attached  to  each  division  of  the  National  Guard  a 
signal  and  telegraph  corps,  and  such  corps  may  be  attached  to  each  of  the  division  head- 
quarters or  to  the  headquarters  of  one  of  the  brigades  composing  such  division.    The  said 
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corps  shall  consist,  if  attached  to  a  division  lieadqnarters,  of  one  chief  signal  officer  with 
the  rank  of  m^jor,  and  one  signal  officer  with  the  rank  of  captain;  and  if  attached  to  a 
brigade  headqnarters,  of  one  signal  officer  with  the  rank  of  captain,  and  likewise  sach 
non-commiBsioned  officers  and  privates,  not  to  exceed  thirty,  who  may  be  specially  en- 
listed into  snch  corps  or  transferred  thereto  from  the  several  organizations  of  the  division 
or  brigade  for  sndi  instruction  or  service.  The  namber  of  non-commissioned  officers  lor 
said  corps  shall  be  at  the  discretion  of  the  divisioii  or  brigade  commander,  bat  shall  not 
exceed  six  in  namber,  two  of  whom  shall  be  warranted  as  signal  seigeontsand  the  otders 
as  signal  corporals  by  the  commandant  of  the  division  or  brigade  to  which  they  are  at- 
tached." 

It  is  thas  seen  that  this  State,  by  providing  for  the  organization  of  this  ^pmch  of  the 
service,  is  in  advance  of  the  General  Government. 

Great  interest  in  signal  practice  has  apparently  been  developed  by  the  action  of  Gen- 
eral Molineax  in  offering  a  medal  to  the  best  signalman,  and  in  the  contest  for  the 
prize  won  by  Private  Charles  W.  Blackbame,  of  &e  signal  an^  telegraph  corps  of  the 
second  brigade,  the  percentages  of  accuracy  in  rapid  sending  and  receiylng  of  the  foar 
leading  men  fell  but  little  short  of  perfection,  ranging  from  9^.84  to  99.36.  Sach  work 
as  this  in  preliminary  practice  implies  results  of  the  highest  order  on  actual  station  in 
the  fields. 

Officers  of  the  militia  have  expressed  a  desire  to  ascertain  as  to  the  standard  speed  in 
signaling.  The  rate  is  dependent  upon  so  many  conditions  that  no  attempt  is  now  made 
to  urge  a  speed  beyond  which  accuracy  in  receiving  is  liable  to  impairment.  With  the 
4-foot  flag  a  rate  of  seven  or  eight  words  per  minute  is  conf^idered  excellent;  bat  this 
speed  is  somewhat  beyond  that  which  can  be  reasonably  expected  under  usual  condi- 
tions, and  the  day's  work  of  a  signal  party  rarely  averages  more  than  three  words  a 
minute.  The  rate  with  a  smaller  flag  is  of  course  greater.  With  the  heliograph  the 
rate  for  several  hours  has  been  maintained  as  high  as  four  words  per  minute,  while  for 
a  single  message  it  has  frequently  exceeded  ten  words.  It  is  considered  advisable  to 
instruct  the  men  in  sending  and  receiving  with  the  wand  at  as  high  a  rate  as  possible. 
This  operates  as  a  test  of  their  readiness  with  the  alphabet;  but  in  swinging  the  flag 
physical  conditions  can  usually  be  relied  on  to  determine  the  rate. 

The  benefit  of  the  touch  of  elbow  between  the  militiaand  Army  isalready  so  apparent  in 
other  respects  that  the  application  of  rules  that  relate  to  instruction  and  inspection  by 
officers  of  the  Army  could  undoubtedly  be  extended  with  advantage  to  include  the  sab- 
ject  of  signaling. 

Lieut.  R.  B.  Watkins,  Signal  Corps,  was  temporarily  in  charge  of  the  division  during 
the  month  of  September. 

Very  respectfully,  your  obedient  servant, 

R.  E.  Thompson, 
First  LieiUenant,  Sixth  Infantry,  Acting  Signal  Officer, 

The  Chief  Siqkal  Officek,  U,  S.  Army. 
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REPORT  OF  OFFICER  IN  CHARGE  OF  VERIFICATIONS  OF  INDICATIONS' 


Signal  Office,  Wab  Dkpabtmbnt, 

Washington  City,  August  4,  1888. 

Sib:  I  have  the  honor  to  sabmit  herewith  a  report  of  the  yerifications  of  indications 
for  the  year  ending  June  31, 1888,  as  follows: 

In  accordance  with  iastrnccions  I  assumed  charge  of  this  work  January  1, 1888.  The 
r^nlar  daily  indications  issued  at  10  p.  m.  have  been  verified  for  weather,  wind  (force 
and  direction),  and  temperature,  and  Uie  percentages  of  justification  of  wind  and  cold- 
wave  sijsnals  determined. 

The  detailed  results  have  been  published  in  the  current  numbers  of  the  Monthly 
Weather  Review. 

While  the  rules  guiding  the  official  in  marking;  predictions  are  sufficiently  definite  and 
explicit  for  most  cases,  yet  the  percentages  are  in  many  respects  a  matter  of  judgment 
on  his  part,  and  for  this  rea-son  vary  as  determined  by  different  peraoos.  The  verifica- 
tions for  the  six  months  preceding  January  1, 1688,  having  been  determined  respectively 
by  different  officers,  it  was  considered  advisable  to  re-mark  these  months  in  order  that 
their  percentages  and  those  for  the  remaining  half  of  the  year  might  be  determined  on 
the  same  basis.  The  marking  of  predictions  of  wind  was  omitted  from  this  revision, 
partly  on  account  of  the  large  amount  of  time  required,  and  its  weight  in  the  general 
average  being  small,  only  one-tenth,  it  was  not  considered  necessary.  One  exception  to 
this  was  made  in  the  case  of  the  predictions  for  the  Pacific  coast  for  September,  1887, 
which  were  verified  for  direction  only,  the  force  of  the  wind  being  omitted  from  the  pre- 
dictions owing  to  some  delay  in  receipt  of  order  requiring  wind  force  to  be  included  in 
the  regular  indication^).  (In  order  that  the  percentage  for  wind  for  this  month  may  cor- 
respond with  those  that  follow,  it  should  be  combined  with,  say,  the  mean  percentage  at- 
tained in  subsequent  months  for  predictions  of  wind  force,  and  which  it  is  presumed  will 
be  about  90  or  somewhat  higher.  This  quantity  is  not  readily  obtained  from  the  rec- 
ords, as  the  combination  with  directions  is  made  as  the  work  of  verifying  progresses,  but 
it  is  still  attainable  and  may  be  supplied.  At  the  same  tim^  all  predictions  for  July  and 
August  were  for  direction  only,  so  that  September  for  Pacific  cOast  is  not  different  in 
this  respect  from  those  months.) 

The  following  table  gives  the  yearly  averages  by  elements  for  predictions  for  the  eight 
years  ending  June  31, 1888,'  for  districts  east  of  the  Rocky  Mountains,  Minnesota  and 
Dakota  excepted,  from  November,  1887,  to  March,  1888,  inclusive: 

[Extract  from  Table  I.] 
Average  percentages  of  indications  officials  for  the  eight  years  ending  June  30, 1888. 


Name. 


Lieutenant  Story 

Lieutenant  Greely 

Lieutenant  Kilboume . 
Lieutenant  Dunwoody 

Lieutenant  PowelL 

Lieutenant  Craigr 

Lieutenant  Allen 

Lieutenant  Olaaaford . . 
Lieutenant  Woodruff. . 
Lieutenant  Mazfleld.... 

Lieutenant  Greene 

Lieutenant  Walshe , 

Lieutenant  Beall 

Lieutenant  Finley 

ProfeMor  Abbe 

ProfeflBor  Hazen  


No.  of 

months 
predicted 

Weather. 

Wind. 

Temperar 
tnre. 

for. 

Per  cent. 

Per  cent. 

Per  cent. 

lU 

83.0 

79.5 

82.5 

3 

82.1 

75.8 

81.8 

^ 

82.3 

73.9 

79.7 

27i 

80.8 

74.9 

78.6 

11* 

82.3 

79.8 

78.9 

6 

78.6 

74.2 

75.2 

5 

80.5 

72.9 

76.4 

4 

80.9 

71.9 

74.8 

<4 

76.1 

68.8 

74.1 

2 

79.7 

72.1 

78.3 

3 

75.4 

71.1 

73.6 

1 

71.2 

66.2 

66.6 

2 

74.0 

67.2 

75.8 

1 

67.2 

66.5 

75.8 

2i 

79.4 

73.7 

67.5 

3 

77.6 

76.9 

71.6 

Average. 


Per  cent, 
82.4 
81.4 
80.4 
79.3 
80.7 
76.7 
78.1 
77.5 
74.6 
78.4 
75.2 
68.8 
74.0 
70.5 
74.1 
75.1 


55 


56 
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These  percentages  indicate  in  a  measure  the  snccess  of  the  Service  in  its  predictions, 
yet  in  a  careful  study  of  the  subject  of  verifications  one  is  impressed  by  the  extent  to 
which  certain  conditions  influence  the  percentages  attained.  It  is  believed  that  an  offi- 
cial's ability  to  sucoessfully  predict  *'  weather"  is,  in  a  manner,  proportional  to  the  pre- 
ponderance of ' '  fair  weather. ' '  Instances  confirming  this  statement  might  be  cited  from 
almost  any  month  when  an  unusual  amount  of  £ur  wei^ther  prevailed  over  the  territory 
east  of  the  Rocky  Mountains. 

Predictions  of  £Eiir  weather  (absence  of  rainfall)  were  then  made  with  assurance  and 
in  a  great  many  cases  perfectly  verified,  resulting  in  a  high  percentage,  which  may  not 
necessarily  indicate  any  special  skill  or  ability. 

Such  favorable  circumstances  occur  occasionally  in  each  month,  but  generally  are 
limited  both  in  the  length  of  time  they  prevail  and  in  the  extent  of  territory  i^ected. 

Failures  in  predictions,  it  is  believed,  are  more  frequently  failures  to  predict  precipi- 
'tation  that  actually  occurs  than  to  predict  its  absence  or  fair  weather.  That  is  to  say, 
an  official's  predictions  of  fair  weather  are  more  nearly  perfectly  verified  than  lus  pre- 
dictions of  rain.  In  this  connection  it  may  be  said  that  no  rules  for  verifications  thus 
far  devised  are  sufficiently  just,  in  all  respects,  in  rating  predictions  in  which  precipita- 
tion is  included.  Difficulty  is  experienced  in  selecting  simple  expressions  that  are  at 
once  generally  intelligible  and  properly  describe  the  conditions  anticipated.  Moreover, 
in  cases  of  precipitation  it  is  impossible  to  always  correctly  infer  the  actual  character 
of  the  rain&U  in  a  district  from  the  scattered  reports  at  long  intervals.  It  is  considered, 
therefore,  that  percentages  for  different  months  differ  as  much  perhaps  from  monthly 
peculiarities  as  from  individual  skill  on  the  part  of  the  official  preparing  the  indications. 

Heretofore  the  percentage  of  justification  of  wind  signals  has  been  simply  the  total 
number  of  signals  verified  divided  by  the  total  number  of  signals  ordered,  taking  no  ac- 
count of  the  number  of  late  signals,  or  those  which  were  displayed  after  the  verifying 
velocity  had  begun,  nor  of  the  storms  which  passed  without  signals.  Such  a  system  is 
eminently  faulty,  a  striking  illustration  of  which  is  found  in  the  case  of  one  month  when 
seven  signals  were  ordered.  All  of  these  signals  being  verified  the  official  received  100 
per  cent,  notwithstanding  that  five  signals  out  of  the  seven  were  late  and  that  during 
the  month  115  storms  passed  without  signals;  that  is,  only  two  signals  were  ordered  cor- 
rectly and  115  more  should  have  been  displayed.  This  particular  case  affi>rds  also  an 
illustration  of  the  justness  of  the  percentages  obtained  by  the  method  described  below, 
according  to  which  that  month  receives  9  per  cent.,  the  lowest  in  eight  years. 

Various  elements  require  consideration  in  arriving  at  a  thoroughly  satisfactory  system 
for  determining  these  percentages,  and  it  is  believed  these  are  recognised  as  nearly  as 
may  be  in  the  following  plan,  which  has  been  applied  to  the  signals  for  the  eight  years 
ending  June  30,  1888,  with  the  results  shown  in  the  accompanying  table  (No.  2). 

[Extract  Arom  Table  No.  2.] 

Average  percentages  of  indications  officers  for  the  eight  years  ending  June  30,  1888. 

JUSTIFICATION  OP  WIND  SIGNALa 


Name. 

No.  of 
months 
on  indi- 
cations 

duty. 

Per 
cent. 

Name. 

No.  of 
months 
on  indi- 
cations 

duty. 

Per 

cent. 

liieutenaot  Btorv 

3 

lU 
6 
6 

4 

53.1 
69.8 
62.4 
63.2 
68.7 
65.7 
60.5 
47.7 

Lieutenant  Wood  ruff. 

6i 

2 

3 

1 

2 

I 

21 

3 

49.2 

LieuteDAnt  Oreelv 

Lieutenant  Maxfield 

^.2 

T^iAiitenAnt  KillhniimA.   

Lieutenant  Greene 

62.9 

Lieutenant  Dun  woodv 

Lieutenant  Walsbe 

64.2 

Xiieutenant  Powell... 

Lieutenant  Beall 

5LS 

Lieutenant  Craig 

Lieutenant  Finley 

83.6 

Lieutenant  Allen 

Professor  Abb© 

37.6 

Lieutenant  GlaMford 

68.0 

Each  signal  verified  for  velocity,  deducting  late,  is  multiplied  by  60;  each  late  signal 
is  multiplied  by  35;  each  signal  verified  for  direction  is  multiplied  by  40.  The  sum 
of  these  products  is  divided  by  the  total  number  of  velocity  signals  ordered,  multiplied 
by  0.6,  plus  the  total  number  of  direction  signals  ordered,  multiplied  by  0.  4,  plus  the 
totalnumber  of  storms  without  signals,  multiplied  by  0.5,  and  the  quotient  is  the  de- 
sired percentage. 

Previous  to  September,  1887,  cautionary  signals  were  ordered  without  regard  to  di* 
xection,  and  the  above  rule  was  extended  for  this  case  so  that — 
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Each  caationaiy  signal  verified,  dedacting  late,  is  multiplied  by  100;  each  late  signal 
is  maltipUed  by  75. 
The  divisor  is  also  iacreased  by  the  total  number  of  cautionary  signals  ordered. 
Very  respectfully  submitted. 

C.  F.  MabviKi 
ABMtani  Profesaar,  Signal  Service. 
The  Chief  Signal  Officsb.  * 


Tabls  Na  1.  —Pereeniagea  of  veriflcaiions  of  indications  for  the  eight  years  ending  June  30, 

1888. 


July : 

Weslher. 

Wind 

Temperature.. 

Average 

Auiftist  : 

Woathor.. ^ 

Wind 

TemperaUire... 

AverftK® 

Sefytember : 

Weather 

Wind 

Temperature... 

Averaire 

October: 

Weather 

Wind 

Temperature... 

Average 

November : 

Weather 

IT  inQ.  ...>*«.  ••...•• 

Temperature... 

Xvenge 

December: 

Weather 

Wind 

Temperature... 

Average 


January : 

Weather 

Wind 

Temperature... 

Average^ 

February : 

Weather 

Temperature- 
Average 

Blarch: 

Weather 

Wind 

Temperature... 
Average 

April: 

Weather 

Wind... 

Temperature... 
Average 

May: 

Weather 

Wind 

Temperature... 
Avenge 

June ; 

Weather 

Wind 

Temperature- 
Average 

Yearly: 

Weather , 

Wind , 

Temperature.., 
Avcmgo 


1880. 


80.0 
70.8 
80.3 
79.2 

83.7 
71.1 
79.8 
80.9 

78.2 
77.1 
79.4 
78.6 

82.9 
80.3 
83.2 
82.8 

82.9 
75.6 
80.2 
81.1 

84.0 
76.3 
76.4 
80.2 


1881. 


86.6 
76.1 
80.3 
83.0 

81.4 
78.4 
84.4 
82.3 

82.0 
73.8 
82.2 
81.7 

81.7 
72.2 
79.4 
79.8 

81.2 
75.0 
80.7 
80.4 

83.3 
82.4 
81.7 
82.6 


1881. 

78.1 
72.7 
74.4 
73.6 

88.2 
78.5 
82.9 
82.6 

T9.7 
75.7 
80.4 
79.6 

84.1 

72.8 
78.9 
80.9 

76.9 
09.2 
76.9 
76.1 

81.2 
73.1 
80.6 
80.2 

81.6 
74.0 
79.2 
79.9 


1884. 

74.3 
69.3 
79.6 
75.9 

79.4 

77.2 
81.2 
T9.9 

74.9 
76.3 
88.5 
78.5 

80.4 
81.1 
77.1 
79.2 

85.9 
81.8 
81.2 
83.6 

81.9 
73.9 
81.3 
80.9 

81.2 
76.5 
81.0 
80.6 


1889. 

1983. 

86.0 
82.2 
83.6 
64.7 

81.3 
79.1 
81.9 
81.3 

84.0 
77.4 
73.8 
79.3 

80.6 

74.7 
82.4 
80.7 

85.0 
81.1 
84.0 
84.2 

80.7 
78.1 
80.4 
80.3 

80.3 
76.1 
82.4 
80.7 

82.5 
82.9 
84.3 
83.8 

80.0 
82.4 
83.3 
81.6 

81.3 
74.5 
81.0 
80.5 

82.4 
76.0 
83.0 
82.0 

80.3 
75.2 
78.1 
78.9 

l(>i83. 

1884. 

84.2 
80.0 
83.9 
83.7 

85.3 
80.0 
81.6 
83.3 

82.0 
83.4 
82.0 
82.1 

82.4 
71.5 
73.5 

77.8 

83.7 
81.5 
84.7 
83.9 

80.3 
69.5 
78.6 
76.5 

1884- 


81.7 
72.4 
82.1 
80.9 

86.3 
83.0 
82.1 
84.3 

78.0 
77.7 
78.3 
78.1 

82.8 
79.4 
81.9 
82.1 


79.6 
72.7 
76.0 
77.5 

80.4 
68.8 
72.5 
76.1 

79.0 
71.4 
77.8 

77.8. 

81.1 
74.9 
78.6 
79.5 


80.5 
70.2 
79.0 
78.9 

82.1 
73.2 

73.6 
77.8 

81.7 
70.0 
70.9 
76.2 

80.2 
73.6 
71.6 
76.1 

83.1 
75.3 
75.8 
79.4 

78.4 
70.0 
68.0 
73.4 


188A. 


1885. 

81.3 
75.9 
75.9 
78.6 

78.1 
70.9 
75.2 
76.2 

88.0 
74.7 
76.7 
79.6 

80.0 
71.1 
73.7 
76.6 

79.3 
72.3 
74.2 
76.6 

80.1 
80.6 
78.9 
79.7 

80.6 
73.2 
74.4 

77.4 


75.8 
70.4 

77:2 
76.0 

76.8 
65.2 
79.7 
76.8 

85.6 
72.6 
76.2 
80.5 

83.5 
77.6 
77.1 
80.4 


18841. 


69.4 
65.0 
76.9 
72.0 

74.2 
70.8 
77.9 
75.^ 

72.2 
68.7 
75.4 
73.1 

85.3 
73.4 
78.8 
81.5 


1887.  'Average 


188«.  !  1887. 


82.8 
83.4 
77.4 
80.7 

87.3 
83.7 
81.2 
84.5 

78.0 
75.6 
73.5 
76.0 

83.0 
82.4 
75.3 
79.9 

78.2 
76.6 
72.3 
75.7 

77.7 
67.7 
73.9 
75.2 

81.6 
75.9 
76.5 
79.0 


72.2 
70.3 
76.2 
73.6 

70.7 
67.0 
76.7 
72.7 

76.6 
72.5 
72.0 
74.4 

81.4 
72.4 
74.4 
77.7 

67.8 
66.9 
69.8 
68.5 


67.2 

G5.5 
75.8 
70.5 

70.6 
68.9 
79.0 
73.8 

80.8 
77.0 
76.9 
78.9 

80.7 
79.8 
76.4 
78.8 

88.0 
7&5 
77.9 


78.5 
79.2 
75.9 
77.5 


1888. 


74.2 
75.4 
69.0 
72.2 

83.6 
77.5 
77.5 
80.6 

81.1 
74.4 
68.5 
75.4 

83.4 
77.4 
77.4 
80.4 

78.0 
76.0 
69.2 
74.2 


76.7 

81.2 

64.1 

76.9 

75.4 

66.5 

74.4 

74.9 

74.5 

78.9 

69.1 

75.5 

74.4 

74.2 

73.9 

76.7 

78.4 
72.4 
79.4 
78.2 

79.2 
72.5 

78.8 
78.4 

80.9 

74.6 
78.2 
C9.2 

82.1 
76.9 
79.2 
80.4 

82.3 
76.7 
78.7 
te.3 

80.5 
75.5 
75.9 
78.1 


78.4 
75.9 

77.8 
77.7 

80.8 
76.2 
78.7 
79.5 

79.6 
76.0 
76.6 
78.0 

81.7 
75.3 
76.9 
79.1 

79.1 
74.3 
74.8 
76.9 

79.4 
73.2 
76.5 
77.6 

80.2 
74.9 
77.6 
78.6 


Incalcalaiing  these  percentages,  7  per  cent  has  been  deducted  from  the  official  monthly 
percentages  prior  to  July,  1885. 
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The  aTetage  monthly  percentafces  are  obtained  by  mnltiplyiug  the  monthly  percent^ 
ages  of  weal£er  by  5,  wind  by  1,  and  temperatnie  by  4,  and  diyiding  the  sum  of  the  prod- 
uct by  10. 


Table  No.  2. — Percentages  ofjustijleations  of  wind  signals  for  the  eight  years  ending  June 

30.  1888. 


Month. 


1881-1882. 


July 

August 

Beptember, 

October 

November. 
December.. 
January .... 
February... 

March 

April 

May 

June 


1880-1881. 

July 

August 

September 

October 

November : 

December 

January 

February 

March 

April 

May 

Jane 


1882-1883 

July  

August 

September 

October 

November — . 

December 

January 

February 

March 

AprU 

May 

June 


1883-1884 

July. 

August 

September 

October .....' 

November 

December 

January 

February 

March 

April 

Muy 

June 


67 
119 
119 
2&1 
241 
208 
241 
176 
246 
166 
266 

89 


48 

89 

96 

181 

203 

186 

208 

153 

200 

144 

197 

80 


7 
10 
19 
38 
42 
19 
21 
13 
14 
16 
22 
11 


Off-flhore  and  direction. 

1 

1 

"2 

*8 

Justified. 

o 

• 

mm 

<*> 

% 

«s 

5 

• 

• 

i 

« 

^« 

• 

• 

9 

o 

> 

1 

• 

3 

3 

1 

9 

28 

87 

08 

1(.3 

37 

79 

136 

29 

1 

0 


0 

0 

2 

31 

69 

113 

111 

78 

04 

13 

18 

8 


60 
4 

22 
76 
22 
72 
34 
2 
6 


8 
1 

11 
61 
62 
66 
95 
107 
65 
63 
68 


6 
22 

78 

6U 

ii5 

82 

76 

110 

25 

1 

0 


0 
0 


22 

63 

101 

106 

78 

61 

12 

6 

8 


39 

3 

22 

70 

15 

65 

SO 

2 

6 


6 

1 

9 

50 

52 

60 

78 

102 

57 

55 

48 


9  I 
27 
85 
64 
96 
35 
78 
127 
27 

1 

0 


0 

0 

1 

28 

55 

99 

96 

70 

58 

10 

10 

8 


45 
4 

20 
70 
20 
61 
82 
2 
8 


6 

1 

5 

66 

50 

61 

87 

105 

64 

60 

49 


1 
9 
9 
11 
6 
9 
8 
7 
0 
0 


0 

0 

0 

9 

10 

13 

16 

9 

12 

0 

2 

1 


0 

0 

1 

1 

6 

17 

1 

11 

10 

0 

1 

0 


0 
0 
1 
4 
1 
8 
5 
6 
0 
3 
1 
0 


68 
124 
122 
329 
286 
318 
184 
192 
354 
148 
25 
81 


35 
60 
•79 
262 
290 
242 
206 
217 
238 
206 
104 
106 


7 
35 
196 
148 
196 
190 
149 
164 
151 
126 
145 
61 


75 
120 
130 
812 
293 
274 
336 
283 
311 
229 
324 

89 


73 

64 

76 

47 

66 

52 

42 

46 

71 

149 

114 

122 


108 

76 

70 

74 

149 

147 

147 

183 

124 

80 

141 

05 


115 

75 

79 

121 

85 

166 

102 

116 

130 

108 

129 

138 


144 

86 
83 
66 
40 
79 
45 
80 
70 
67 
87 
41 


c 

8 


61.7 

97.0 
S7.4 
74.8 
77.4 
77.2 
73.6 
82.0 
79.1 
49.5 
24.0 
41.2 


•62.1 


81.4 
41.8 
61.2 
63.1 
67.6 
68.5 
67.6 
52.5 
70.2 
69.8 
42.8 
55.'2 


•56.7 


9.0 
24.7 
64.2 
66.8 
70.2 
58.8 
68.4 
60.0 
64.3 
61.8 
54.1 
32.1 


•61.0 


85.6 
53.7 
57.5 
64.8 
77.8 
68.2 
79.1 
77.9 
74.1 
74.9 
66.8 
70.9 

•66.6 


•Yearly. 
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Tabu  No.  2. — Percentages  ofjwUiflcalions  of  wind  signals  for  the  eight  years  ending  June 

30,  1888— GoDtinaed. 


Oauiionary. 

Off-shore  and  direction. 

« 

1 

• 

'SS 

a 
o 

S 

Month. 

1 

• 

•-> 

^ 

« 

Justified. 

• 

1 

• 

1 

s 

a 

1884-1886. 
July 

122 
09 
141 
206 
200 
186 
206 
160 
268 
183 
168 
135 

64 

79 
143 
127 
214 
157 
136 
146 

83 
136 

24 
2 

0 
81 
108 
98 
24 
24 
81 
96 
94 
91 
82 

8 

42 
26 

t46 
94 

109 
09 
64 
28 
40 
82 
87 
1) 

97 

28 

91 

149 

182 

161 

185 

144 

234 

149 

94 

119 

88 
64 
106 
109 
158 
146 
114 
13(1 
72 

'1 

0 

0 

9 

85 

64 

15 
9 
27 
84 
86 
78 
24 
8 

8 
15 
28 
54 
89 
49 
87 
26 
25 
16 
22 

4 

13 
7 
10 
30 
22 
19 
14 
20 
24 
15 
17 
3 

9 
7 

10 
6 
9 

24 
8 

14 
9 

14 
4 
0 

0 

4 
0 

4 
1 

23 

14 

23 

0 

0 
4 
8 
8 
8 
11 
6 
2 
2 
1 
6 

0 
0 
4 

8 
0 
6 
1 
8 
5 
1 
0 
6 

0 

1 
0 

146 
59 
166 
288 
291 
255 
896 
237 
424 
220 
189 
197 

75 
120 
177 
152 
276 
232 
190 
199 
162 
152 
62 
69 

27 

88 

147 

115 

806 

171 

152 

207 

178 

126 

82 

16 

65 
26 

106 
74 
64 

100 
69 

120 
36 
84 
40 
93 
44 
69 

38 
64 
09 
69 
42 
93 
25 
28 
74 
59 
64 
22 

68 
88 
63 
86 
68 
61 
46 
49 
28 
26 
27 
52 

63 

59 

5 

3 

8 

8 

0 

13 

42 

25 

4 

15 

56.2 

AUflTUfft 

27.4 

Soptomber 

26 
88 

91 
69 

187 
77 

156 
37 
21 
62 

11 
41 
84 
25 
62 
75 
64 
63 
79 
16 
28 
57 

27 

7 

44 

23 

282 

147 

121 

112 

79 

35 

0 

8 

33 

21 
62 
80 
60 

171 
70 

128 

32 

8 

52 

0 
26 
23 
22 
48 
62 
41 
49 
65 

8 
19 
26 

10 

5 

18 

9 

233 

83 

106 

92 

62 

30 

0 

8 

18 

20 
70 
89 
63 

181 
77. 

147 
84 
21 
48 

10 
82 
26 
25 
66 
73 
53 
62 
78 
16 
23 
19 

12 

6 

82 

17 

241 

121 

117 

101 

78 

33 

0 

8 

80 

64.0 

Odober 

61.1 

NoTember , 

79.4 

December „ 

Pebmarr  •■•■•• 

68.4 
88.5 
76.4 

Ifareh 

April 

81.8 
66.7 

Sky _...::..:::;:::...::: 

48.7 

Jnoe...... ,„ ,  . 

75.0 

•66.8 

1885-1886. 
July M. 

42.8 

Ansruet 

62.7 

September..... 

Oolober 

60.0 
69.9 

November..... 

66.7 

December 

73.8 

Februflfy 

78.0 
82.0 

March  ..'. 

69.0 

April 

61.0 

kky .::.:::.:...  .z:;.;..:...::::::::::;: :::::..;;.. 

32.4 

Jane 

81.4 

July 

August 

*69.8 

20.4 
24.4 

September.. 

88.9 

60.0 

November 

December 

8 
4 

14 
10 

4 
8 
0 
0 

74.2 
64.2 

jMinary .  .              ......       .  ^^  *». 

4 

7 

2 

10 

i 
0 

1 
5 

76.4 

75.9 

80.7 

76.8 

MSy.:::z::z::z:::::::::"z»:::z:::::::: 

62.8 

26.2 

\ 

•68.8 
33.6 

Ang;Uat ................................^... 

25.0 

65 

99 
94 
83 
56 
27 
45 
47 
39 
11 

60 
89 
91 
78 
64 
27 
89 
44 
34 
10 

70.0 

October 

5 
14 

7 
12 
8 
5 
1 

10 
8 

68.5 

80.6 

December 

74.9 

January .     .        x .  .. . 

74.4 

February ,,                        , 

70.0 

March ...LV.V...'.V.V.V.".'.V.'... 

46.7 

April 

53.6 

«£y ::.....::::::::■.:..:..::::::::: 

June 

01. 1 

12.2 

•65.9 

•  Yearly.  fBeglnning  with  September,  1887,  the  number  of  velocity  slgrnals  ordered  is  multi- 

plied by  0,  and  the  number  of  direction  signals  by  4.  and  the  sum  of  these  products  plus  half  the 
number  or  storms  without  signals  ia  taken  for  the  divisor. 
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Tablk  No.  2. — Percentages  qf  juaiiflcaiiona  of  wind  sfgwds  for  the  eight  years  ending  June 

30,  188d<-^iitiDaea» 

MONTHLY  AVEBAQES  FOR  EIGHT  TEAB9. 


Month. 


July 

AuKUSt 

September 
October .... 
November 
December. 
January  .., 


Percent. 

85.0 

38.3 

68.2 

83.4 

74.2 

87,9 

74.5 

Month. 


February 
March .... 
April 

M»y 

Jane 


Percent. 


72.1 
70.8 
88.0 
47.8 
48.0 


•58.8 


*  Average  for  eight  years.  ^ 

In  obtaining  the  monUily  percentagea  for  wind  signals,  the  rule  given  on  the  bottom  of  paiee  58 
was  used. 


Table  No.  3. — Statement  shewing  percentages  of  indications  officers  for  the  year  ending 

June  30,  1888. 


Lieutenant  Flnley :  f 

July,  1«n7 ~... 

Lieutenant  Dunwoody : 

August,  1897 

November,  1887 

February,  1888 ......... 

Annual  average 

1  Seutenant  Craig: 

September,  1887 ........ 

April,  1888 , 

AnnuAl  average 

Professor  Bazen: 

October,  1887 

January,  1888.... 

May,  1888 

Annual  average 

Professor  Abbe: 

December,  1887 

March,  1888 

June,  1888 

Annual  average 

Lieutenant  Woodruff:  t 

November,  1887 

December,  1887 , 

January,  1888 

February.  1888 

March,  1888 , 

April,  1888 

Annual  average. 

Lieutenant  Maxfleld:  2 

July,  1887 «... 

August,  1887 1 , 

September,  1887 

October,  1887 

November,  1887 

December,  1887 

January,  1888 

February,  1)>88 

March,  1888 

April,  18«8 

May,  1888 

June,  1888 

Annual  average 


Weather. 


Wind. 


67.2 

70.8 
88.0 
88.6 
80.7 

80.8 
83.4 
82.1 

80.7 
74.2 
78.0 
77.8 

78.6 
81.1 
81.2 
80.8 

77.5 
80.0 
75.8 
74.5 
71.8 
86.5 
77.8 

8S.9 


87.2 
80.1 
80.8 
88.2 
84.0 
84.3 
81.8 
86.9 
90.6 
88.8 
87.5 


66.5 

68.9 
78.5 
77.5 
76.0 

77.0 
77.4 
77.2 

79.8 
76.4 
78.0 
76.9 

79.2 
74.6 
76.9 
76.9 

76.8 
76.9 
78.7 
72.8 
76.9 
76.5 
76.0 

79.4 


86.7 
77.4 
80.1 
72.8 
78.8 
79.8 
79.2 
82.7 
79.6 
79.5 
77.7 


Temper- 
ature. 


75.8 

79.0 
77.9 
77.5 
77.8 

76.9 
77.4 
77.2 

76.4 
60.0 
60L2 
71.5 

76.9 
68.5 
06.6 
70.8 

71.6 
78.9 
68.9 
69.8 
81.3 
78.2 
70.6 

88.6 


88.4 
70.1 
7a2 
68.5 
71.8 
77.3 
72.4 
68.4 
76.4 
77.7 
75.2 


Monthly 
average. 


70.8 

73.8 
83.0 
80.6 
79.1 

7a9 
80.4 
79.7 

78.8 
72.2 
74.2 
76.1 

77.6 
75.4 
74.9 
76.9 

76.0 
79.7 
72.7 
72.4 
68.0 
7B.6 
74.6 

87.8 


86.5 
80.8 
84.1 
78.8 
78.4 
81.1 
77.8 
76.6 
83.8 
88.4 
81.6 


Wln4 
signals.* 


42.6 

67.7 
88.7 
94.  & 
80.8 

77.2 
76.0 
70.6 

74.1 
82.7 
73.7 
76.8 

88.4 
76.1 
63.6 
74.0 


Cold* 

wave 

signala. 


80.1 
8  .1 
88.1 


80.1 
6&1 

82.6 
80.0 
67.9 
63.2 

7&2 
64.0 


66.1 

87.  S 
84.1 
08.6 
88.0 

a  2 
8 
78l1 


*The  percentages  of  wind  signals  in  this  table  were  obtained  by  combining  the  percentages  for 

velocity  and  direction.  *w        i   j^     »i  *. 

fThlii  was  Lieutenant  Finley*s  flwt  month  on  indications  work. 
IPredictious  made  for  Minnesota  and  Dakota  only.      _^      ^      ,, 
J  Predictions  CQade  for  Oalifomia,  Oregon,  and  Washington  Territory  only. 
INopreaictlons. 
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Tabls  No.  4. — SUjUemeni  skwnwg  perteniagea  of  jusUficaiume  of  toind  signals  for  the  year 

ending  June  30,  1888. 


Month. 

Total  No.  or- 
dered   for 
velocity. 

1 
1 

U 

£ 

Total  No.  or- 
dered for  di- 
rection. 

1 

1 

u 

& 

No.  ordered 

late. 

It 
0^ 

No.  of  storms 
without  sig- 
nals. 

1887. 
July      

75 
26 
4-> 
94 
09 
69 

54 
28 
40 
32 
87 

n 

26 
15 
'  28 
54 
89 
49 

87 
25 
25 
16 
22 
4 

34.7 
57.7 
60.9 
57.4 
81.6 
71.0 

68.5 
P9.3 
62.5 
50.0 
60.5 
96.4 

83 
0 
55 
99 
94 
88 

56 
27 
45 
47 
39 
11 

30 
0 
50 
89 
91 
78 

54 
27 
39 
44 
34 
10 

90.9 
0 

90.9 
89  9 
96.8 
94.0 

96.4 
100.0 
86.7 
93.6 
87.8 
90.9 

-    1 
5 
0 
5 
14 
7 

12 

8 
5 

1 

10 
3 

1.3 
19.2 

0 

5.3 
12.8 
10.1 

22.2 
28.6 
12.5 
3.1 
27.0 
77.3 

63 

Attgast -. 

SeDiember 

59 
5 

October 

3 

November .\...... 

8 

December 

8 

l8Ra 

January 

Pebruary 

0 
13 

March 

42 

i^rrzz:;:;:::::::::;:.:::::::: 

25 

4 

June * 

17 

TotaL 

621 

890 

62.8 

589 

646 

92.6 

71 

11.4 

237 

These  peroentagres  are  the  same  as  those  published  in  the  Monthly  Weather  Beview,  and  were 
computed  by  the  rules  formerly  used,  the  rule  applied  in  preparing  Table  2  having  been  adopted 
July  1.1888. 


Tabls  No.  5. — SUtcmeni  lowing  percentages  of  jnsHfications  of  cold-wave  signals  for  the 

year  ending  June  30,  1888. 


0 

Month. 

1 
Ordered.  Justified. 

Per  cent. 

July 

1887. 

0 

0 

0 

0 

0 

32.6 
80  4 

m  ««>^  ..•«•.•.•..•.••••..•••.«•«•»«. . — ......... ..^ ................................  ..... 

Auflfual 

0 

0 

Sentember..... 

0 

95 

199 

879 

842 

298 

811 

91 

19 

0 

0 

31 

160 

300 

255 

253 

175 

65 

11 
0 

October 

November 

December ^ 

79  2 

January 

1888. 

74  6 

Pebruary 

88  6 

Marcdi 

56  2 

April 

- 

60  4 

May 

57  9 

Jvne  ...........ft - -- 

0 

Total 

1,734 

1,240 

71  5 

Of  these  signals,  1,337  were  ordered  from  the  office  at  Washington  City,  of  which  983,  or  69.8  per 
eenl,  were  Justified,  and  397  w«re  ordered  from  the  office  at  Saint  Paul,  Minn.,  of  which  307,  or  77.3 
per  cenU,  were  juMlfled. 
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Table  No.  ^.—Perceniage*  of  indieaUona  verified  for  the  year  ending  June  30, 1888. 


T 


1887. 


States. 


Maine *. v 

New  Hampshire.... 

Vermont 

Massachusetts 

Rhode  Island 

Connecticut 

Eastern  New  Yorlc. 

Eastern    Pennsyl- 
vania.  

New  Jersey 

Delaware 

Maryland 

Districtof  Columbia 

Virginia 

North  Carolina 

South  Carolina 

Georgia  

Eastern  Florida 

Alabama 

Mississippi 

Ixmlsiana 

Texas 

ArkanMM 

Tennessee 

Kentucky 

Ohio 

West  Virginia 

Indiana 

Illinois 

Lower  Michigan 

"Wisconsin 

Minnesota 

Iowa 

Kansas 

Nebraska 

Missouri 

Colorado 

Eastern  and  South- 
western Dakota... 

Western  Florida 

Western    Pennsyl- 
vania  

Western  New  York 

Upper  Michigan 


Weather 


Wind :... 

Temperature 

Monthly 
age  t ... 


62.6 
67.2 
67.3 
71.0 
7S.5 
70.3 
62.0 

72.2 
78.2 
71.5 
69.8 
70.4 
68. » 
77.4 
80.0 
76.9 
70.6 
73.1 
69.1 
69.6 
87.4 
72.0 
65.9 
71.0 
78.0 
83.2 
75.6 
73.4 
69.3 
68.0 
66. 8 
66.8 
68.1 
54.0 
77.8 
61.9 

48.3 
76.0 

63.4 
69.4 
63.9 


avcr- 


65.5 


75.8 


70.5 


a 

9 


79.8 
76.1 
78.7 
75.8 
73.1 
77.2 
76.6 

72.1 
76.0 
71.9 
71.2 
69.9 
71.0 
72.5 
73.7 
78.9 
81.9 
72.7 
79.4 
75.3 
75.3 
82.7 
79.7 
84.2 
80.4 
72.8 
75.8 
71.4 
76.0 
71.1 
67.7 
65.4 
61.7 
62.9 
73.5 
67.7 

61.5 
71.3 

78.8 
73.1 
62.7 


67. 2     70. 6 


68.9 


•9.0 


73.8 


80.8 


78.9 


• 

^ 

• 

a 
1. 

1 

5 

« 

§ 

78.8 

77.5 

77.9 

80.5 

77.7 

80.0 

77.9 

76.5 

79.2 

78.3 

79.4 

74.7 

81.9 

76.9 

85.6 

75.8 

81.9 

77.2 

82.6 

79.5 

80.6 

81.8 

79.6 

80.2 

79.6 

79.3 

82.0 

82.0 

78.3 

84.0 

78.4 

79.1 

82.0 

75.1 

78.9 

79.8 

80.2 

78.5 

82.4 

75.6 

81.8 

72.5 

75.1 

79.2 

72.6 

81.2 

73.4 

80.8 

76.3 

78.3 

80.1 

81.9 

76.5 

83.7 

77.6 

81.3 

83.1 

75.9 

75.6 

77.4 

75.5 

76.3 

81.1 

80.6 

75.4 

85.2 

73.4 

84.0 

78.6 

82.9 

72.4 

78.5 

77.6 

75.0 

85.2 

68.3 

77.2 

82.4 

79.5 

79.3 

77.5 

72.6 

80.7 


a 

> 

o 


3 
3 
1 
3 


83.0 
80.3 
77.6 
80.1 
81.1 
80.1 
84.7 

84.8 
88.2 
85.6 
87.0 
83.1 
84.5 
88.0 
85.7 
84. 
83. 
83. 
85. 
83.9 
82.6 
86.2 
84.0 
86.2 
83.6 
83.6 
82.7 
82.3 
77.6 
83.8 
•75.0 
82.2 
87.0 
78.4 
83.9 
84.3 

*75.0 
79.8 

81.9 
81.9 
78.2 


1888. 


88.0 


76.3 
74.2 
60.8 
76.1 
78.1 
78.2 
72.9 


0 

1 

.8 


0 
6 


74. 
76. 
75. 
77.0 
78.3 
77 
80. 
76.5 
79.0 
73.2 
81.6 
79.8 
73.4 
74.0 
7r.,3 
78.1 
82.4 
77.9 
79.8 
80.4 
81.0 
77.7 
80.9 
♦79.9 
82.8 
81.3 
77.3 
80.6 
77.4 

•79.5 
76.6 

74.5 
76.7 
82.5 


9 

a 


73.8 
74.2 
70.1 
70.0 
99.8 
67.8 
69.5 

74.3 
73.6 
73.3 
^.1 
74.0. 
72.6 
78.4 
74.6 
71.0 
77.0 
71.7 
74.6 
74.5 
73.2 
73.6 
68.6 
69.9 
69.4 
68.1 
70.6 
72.0 
71.2 
69.9 
•72.9 
75.4 
79.4 
78.3 
73.8 
75.0 

♦72.6 
71.0 

65.5 
65.0 
72.4 


78.  &    74.2 


77.0     79.8     78.6 


79.2 


76.9     76.4     77.9  I  75.9 


78.8 


83.0 


77.5 


75.4 


60.0 


9 

9 


88.4 
84.0 
77.7 
83.6 
81.4 
86.2 
81.8 

81.7 
80.8 
79.5 
82.9 
82.1 
78.2 
81.0 
79.6 
78.5 
78.  r 
75.1 
79.1 
78.9 
79.6 
78.8 
81.4 
80.7 
80.8 
80.7 
82.7 
80.3 
80.7 
82.1 
•74.0 
79.6 
84.7 
78. 8 
80.1 
81.3 

•70.9 
74.3 

82.2 
79.7 
77.3 


I 


83.6 


77.5 


77.5 


72.6 
73.8 
68.0 
71.6 
73.8 
72.4 
71.9 

74.5 
77.1 
73.6 
73.9 
72.8 
76.6 
78.0 
75.1 
73.0 
76.7 
78.3 
80.3 
83.8 
75.2 
80.5 
78.3 
77.4 
7L8 
80.0 
78.9 
80.8 
76.1 
73.7 
♦67.3 
74.7 
76.9 
75.9 
80.5 
76.5 

♦68.7 
72.2 

69.5 
73.1 
72.4 


81.1 


74.5 


68.5 


72.2 


80.6 


75.4 


84.3 
80.0 
80.6 
78.8 
78.0 
79.6 
80.5 


8 
8 
6 


I 


86. 

81. 

83. 

82.2 

83.3 

79.5 

78.5 

81.9 

80.7 

82.1 

83.5 

81.0 

80.8 

80.8 

77.6 

83.5 

84.3 

80.6 

80.0 

82.8 

80.5 

80.9 

78.6 

^9.7 

78.4 

81.1 

79.3 

77.6 

78.6 

♦79.5 
82.8 

76.9 
76.2 
69.1 


& 


66.7 
70.4 
68.0 
67.3 
71.4 
67.6 
69.6 

70.9 
72.5 
74.7 
69.9 
70.4 
71.7 
71.2 
73.8 
77.0 
86.8 
78.8 
78.8 
8i.4 
82.8 
83.3 
77.7 
79.0 
75.8 
75.2 
70.7 
77.9 
77.3 
71.6 
71.4 
70.8 
71.6 
76.0 
74.7 
76.1 

75.4 

75.7 

75.6 
76.8 
69.9 


77.4 


77.4 


80.4 


83.4     78.0 


76.  b 


69.2 


74.2 


9 

a 
a 


66.7 
63.5 
63.9 
67.1 
66.4 
72.0 
77.3 

77.2 

79.8 

78.6 

74.4 

72.9 

74.4 

76.9 

73.4 

73.1 

77.7 

78.7 

80.9 

82 

81 

80 

76 

79.0 

79.1 

80.9 

76.3 

78.6 

74.1 

72.7 

75.9 

74.9 

73.1 

72.0 

79.8 

67.4 

68.2 
77.9 

77.4 
78.4 
68.4 


81. 


74.9 


I 

9 


9 

a 
e 
-< 


75.5 
75.2 
78.3 
74.6 
75.5 
75.4 
75.4 

77.4 
77.8 
77.6 
77.2 
76.4 
76.0 
78.0 
78.1 
77.5 
78.8 
77.9 
78.9 
78.7 
79.1 
78.8 
77.8 
79.0 
77.7 
78.9 
78.1 
78.1 
76.7 
75.4 
73.5 
76.1 
77.4 
74.2 
78.6 
74.8 

71.0 
75.9 

75.2 
76.7 
72.2 


78.9 


76.9      75.5 

66.5 

74.2 

76.7 


♦  Predictions  issued  from  office  at  Saint  Paul,  Minn. ;  percentages  not  used  in  making:  up  monthly 
and  annual  averai^es. 

t  The  monthly  average  is  obtained  by  multiplying  the  monthly  percentages  of  weather  by  5,  wind 
by  l,and  temperature  by  4,  and  dividing  the  sum  of  the  products  oy  10. 


APPENDIX  No.  3. 

REPORT  OF  LIEUTENANT  MAXFIELD  ON  THE  OPERATIONS  OF  THE  SIG- 
NAL SERVICE  ON  THE  PACIFIC  COAST. 

Signal  Office,  Wae  Dbpabtment, 

San  Francisco,  Col,,  July  12,  1888, 

SiK:  I  have  the  hooor  to  report  the  operatioDS  of  this  diTision  for  the  year  ending 
June  30,  1888,  as  follows: 

The  principal  work  of  this  division  is  that  of  making  and  pnhlishing  weather  forecasts  for 
the  Pacific  coast.  These  have  been  made  twice  daily,  at  noon  and  at  8  p.  m.,  as  during 
previous  years.  The  rapid  growth  of  ajsricultural  industries  on  the  Pacific  coast,  par- 
ticularly that  of  fruit-growing,  has  rendered  necessary  a  wider  publication  of  the  daily 
weather  forecasts.  In  previous  years  these  have  reached  points  outride  of  San  Francisco 
mainly  through  the  agency  of  the  Associated  Press,  special  warnings,  however,  having 
been  sent,  on  the  occurrence  of  rain,  to  a  small  number  of  points,  principally  in  the  raisin- 
drying  districts  of  California.  During  the  past  year  a  step  toward  providing  a  wider 
distribution  of  the  daily  forecasts  has  been  taken,  they  having  been  telegraphed  daily  to 
several  points  in  Oregon,  Nevada,  and  Washington  Territory.  In  California  the  matter 
had  already  been  taken  up  by  Mr.  M.  H.  De  Young,  the  proprietor  of  the  San  Francisco 
Chronicle.  Special  arrangements  were  made  by  this  gentleman  with  the  Western  Un- 
ion Telegraph  Company  by  which  the  daily  "indications"  were  telegraphed  during 
the  greater  part  of  the  wet  season  to  all  offices  of  this  company  in  fhe  State  and  there 
bulletined  by  the  operators  This  service  was  received  with  great  favor  by  the  agricult- 
ural community,  and  should  be  continued,  though  on  a  smaller  scale,  by  the  Signal  Serv- 
ice. 

This  matter  has  received  caceful  consideration  during  the  past  year  and  the  following 
plan  is  recommended  for  adoption: 

(a)  The  telegraphing  of  *' indications"  daily  to  a  number  of  points,  not  to  exceed 
twenty,  in  the  raisin-drying  districts  of  California,  beginning  at  the  time  of  the  earliest 
rains,  about  the  middle  of  September.  As  raisins  while  drying  ca&  be  readily  protected 
from  damage  provided  a  few  hours'  warning  of  the  occurrence  of  rain  be  given,  the  ne- 
cessity of  giving  such  warning  is  apparent. 

{h)  The  sending  of  the  daily  indications  for  the  benefit  of  the  general  agricultural 
community  to  additional  points  in  the  Pacific  States  during  the  wet  season.     The  num- 
ber of  such  additional  points  need  not  exceed  seventy  to  secure  a  very  complete  distn-. 
bution  of  the  daily  forecasts  and  to  meet  the  needs  of  those  engaged  in  agricultural  pur- 
suits. 

As  such  a  service  as  above  proposed  is  only  needed  for  six  months  in  each  year,  it  can 
be  maintained  at  a  comparatively  small  cost. 

The  display  of  cautionary  signals  giviog  warning  of  winds  dangerous  to  shipping  has 
been  continued  during  the  year  at  ports  on  the  Pacific  and  on  Pnget  Sound.  Much 
difficulty  has  been  experienced  in  making  these  displays  well  in  advance  of  storms,  on 
account  of  the  fact  tliat  the  first  marked  indications  of  an  incomiog  storm  usually  are 
observed  on  the  evening  weather  chart,  while  the  telegraph  offices  ut  the  greater  nam-. 
ber  of  points  at  which  signals  are  displayed  are  not  open  during  the  night.  As  the  ob- 
servations which  are  entered  on  the  evening  chart  are,  during  the  coming  year,  to  be 
made  two  hours  earlier  than  in  the  past,  storm  warnings  can  be  sent  out  before  the 
closing  of  the  telegraph  offices  for  the  night,  and  greater  accuracy  secured  in  the  dis- 
plays. 

Study  has  been  given  during  the  year  to  the  local  peculiarities  in  the  fall  of  rain  in 
the  Pacific  Coast  districts,  in  order  that  the  special  ''indications,"  made  for  small  areas, 
might  be  as  accurate  as  possible.  In  prosecuting  such  study  reports  have  been  availa- 
ble, not  only  from  Signal  Service  stations,  but  also  from  nine  observing  stations  estab- 
lished by  Mr.  DeToung  at  the  following  points:  Yreka,  Mendocino  City,  Modesto,  San 
Luis  Obispo,  Bakersfield,  San  Bernardino,  Santa  Rosa,  Indio  and  Carson  City.  In  the 
establishment  of  these  stations,  the  Signal  Service  co-operated  by  furnishing  the  neces- 
aary  iostmments. 
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In  addition  to  the  monthly  meteorological  reports  received  from  the  stations  of  the 
Signal  Service,  mail  reports  have  been  received  from  a  large  number  of  voluntary  ob- 
servers, and  from  the  observing  stations  maintained  by  the  Sonthem  Pacific  Ra^way 
Company.  The  data  thus  obtained  has  been  used  in  tiie  monthly  weather  review  is^ 
sned  each  month,  and  has  enabled  this  office  to  comply  with  many  requests  for  rainfall 
and  temperature  data.  Rainfall  tables,  showing  the  precipitation  at  stations  of  the 
Southern  Pacific  Railway  Company  since  1870,  have  been  compiled  from  the  records  on 
file  at  the  office  of  that  corporation. 

The  publications  isbued  regularly  by  this  office  have  been  a  monthly  weather  review 
and  a  weekly  summary  showing  the  departure  in  rainfall  and  temperature  from  the 
normals.  There  has  also  been  issued  monthly  a  table  showing  the  meteorological  con- 
ditions during  each  month  at  selected  stations,  for  publication  in  the  monthly  report  of 
the  State  Board  of  Health,  and  in  the  Sacramento  Medical  Times. 

During  the  month  of  August  an  inspection  was.  made  of  the  observing  stations  at  Eu- 
reka, Sacramento,  Red  Bluff,  Keeler,  Winnemucca,  and  San  Francisco,  and  in  January 
a  survey  of  the  route  for  the  Point  Reyes  telegraph  line  was  made. 

Tables  are  appended  showing  (1)  number  of  letters  received  and  sent,  find  meteoro- 
logical forms  received;  (2)  office  force  during  the  year;  (3)  expenses  incurred  during 
the  year;  (4)  distribution  of  *  indications." 

I  am,  sir,  very  respectfnlly,  yonr  obedient  servant, 

<  J.  E.  Maxfield, 

Seeand  LietgUnant,  Signal  Corps, 

The  Chikf  Signal  Officeb,  U.  S.  Abhy, 

WaahingUm,  D.  C, 


Table  Vf.—Dislribvaimiof  '' indicaiums.'^ 


m                                          • 

Distrlbaiion  of  synopses  and  indicaiiolks. 

Points  to  which  daily 

indieallons 

have  been  sent. 

Points  to  which  spe- 
cial warnings 
have  been  sent. 

Noon. 

8p.  m. 

San  Francisco  Even- 
ingPost. 

San  Francisco  Even- 
ing Report. 

San  Francisco  Even- 
ing Bulletin. 

Western  Union  Tele- 
graph Ck>mpany. 

Ciuifornia  Associated 
Press. 

Associated  Press. 

Merchants'Exchange. 

San  Francisco  Chron- 
icle. 

San  Francisco  Daily 
Call. 

San  Francisco  Daily 
Alia. 

San  Francisco  Daily 
Examiner. 

San  Francisco  Daily 
Commercial  News. 

San  Francisco  Daily 
The  Guide. 

San  Francisco  DiUly 
Journal   of    Com- 
merce. 

Western  Union  Tele- 
graph Company. 

Gk>Iden  Ghite  Woolen 
Mills. 

Postal     Telegraph 
Company. 

California  Associated 
Press. 

Associated  Press. 

Merchants'    Ex- 
change. 

Superintendent  Om- 
nibus   Railroad 
Line. 

Dayton,  Nev. 
Virginia  City,  Nev. 
Gtenoa,  Nev. 
Wadsworth,  Nev. 
Reno,  Nev. 
Winnemucca,  Nev. 
Lovelocks,  Nev. 
Carson  City,  Nev. 
Ashland,  Oregon. 
Roseburgh,  Oregon. 
Albany,  Oregon. 
Salem,  Or^on. 
Medford,  Oregon. 
Eugene  City.Oregon. 
WiSla  Walla,  Wash. 
Spokane  Falls.Wash. 
Pasadena,  Cal. 

Fresno,  Oal. 
Los  Angeles,  Cal. 
Mendocino  City,  Cal. 
San  Diego,  CaL 

Nous.— Tables  I,  II,  and  lU  omitted. 
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APPENDIX    MO.    4. 

SUMMARY  OF  WORK  PERFORMED  IN  REVIEW  DIVISION. 

Review  Divieion  proper. — Pzepanition  of  the  manuscript  <!op7  of  the  Monthly  Weather 
Beview  and  aooompanying  charts. 

International  Bulletin  BiSdivision. — ^Preparation  of  the  sammary  and  review  of  interna- 
tional observations  and  accompanying  charts;  computation  of  international  ten-year  nor- 
mals and  construction  of  charts  based  on  Same. 

DraughUng  subdivision. — Architectural,  mechanical,  and  topographical  drawings  and 
tracings;  mpuntings  of  maps  and  charts;  reductions  of  maps;  transfers  of  the  various 
charts  issued  by  this  office;  blue  prints;  and  inspection  of  chartSj  etc. 
Respectfully  submitted, 

H.  H.  C.  Ddnwoody, 
First  Lieutenanif  Fourth  Artillery,  A.  S,  O,  and  AssieUmL 


WORK  DONB  IN  BSVIBW  DIVISION  PSOPJBB  DUBINO  THB  FISCAL  YSAB  BNDBD^JUNE 

30,  1888. 

In  this  division  have  been  prepared  during  the  year  twelve  numben  of  the  Monthly 
Weather  Review,  for  each  month* from  June,  1887,  to  May,  1888,  inclusive.  In  the 
oompiliitlon  of  each  issue  were  used  from  eight  hundred  to  one  thousand  reports  of 
meteorological  observations  taken  at  the  various  stations,  viz:  the  regular  Signal  Serv- 
ice stations,  those  of  voluntary  and  State  weather  observers,  and  of  United  States' 
Army  post  surgeons.  In  addition  to  the  above-mentioned  reports,  meteorological  data 
obtained  fiom  special  reports  and  clippings  of  newspapers  forwarded  to  this  office  by  ob- 
servers at  the  various  stations  have  been  used,  together  with  such  reports  from  tornado 
observers  as  have  contained  information  of  value.  The  tabulated  data  published  in  the 
Monthly  Weather  Review,  which  informer  years  was  arranged  for  publication  in  this  di- 
visdon,  is  now  prepared  in  the  Records  Division  and  furnished  this  room,  where  the  data 
is  charted  and  discussed.  The  meteorological  journals  from  the  regular  Signal  Service 
and  voluntary  observers  (about  175  from  the  former  and  300  from  the  latter  each  month), 
however,  are  examined  and  extracts  made  therefrom  in  the  Review  Division,  as  in  former 
years.  Prior  to  January,  1688,  the  work  of  checking  the  receipt  of  all  reports  from  vol- 
untary observers  and  those  of  iJie  international  system  was  done  in  this  division,  but  in 
that  month  this  work  was  transferred  to  the  Records  Division,  where  it  has  since  beep 
done.  From  July  1,  1887,  until  the  transfer  of  this  work  to  the  Records  Division  there 
were  received  in  the  Review  Division  about  2,700  reports  of  international  simul- 
taneous observations  and  about  2,000  reports  from  voluntary  observers  in  the  United 
States.  The  reoeipt  of  these  reports  was  checked  and  acknowledged  by  this  division. 
During  the  year  ended  June  30,  1888,  about  1,600  letters  were  referred  to  this  division 
for  note,  recommendation,  or  complete  action. 

The  Monthly  Weather  Review,  which  for  several  years  has  been  regarded  as  one  of 
the  most  valuable  meteorological  publications  extant,  has  contained  daring  the  year, 
from  time  to  time,  special  articles,  charts,  etc.,  bearing  upon  subjects  of  interest  to  me- 
teorologists as  well  as  to  the  general  public.  In  addition  to  the  usual  current  matter 
presented  during  the  year  the  following  may  be  mentioned  as  some  of  the  special  features: 
Discussion  of  the  subject  of  fog  predictions  for  the  banks  of  Newfoundland ;  charts  show- 
ing for  selected  stations  normal  and  current  temperature  curves:  soil  temperature  and 
moisture,  notes  and  charts;  ooincidence  of  sun  spots  with  thunder  storms  and  auroras; 
eifect  of  rain&ll  upon  temperature  of  the  air;  mean  temperatures  determined  from  obser- 
vations of  maximum  and  minimum  thermometers ;  observations  on  the  thermal  bel  t  of  Polk 
County.  N.  C;  meteorological  and  health  chart  for  Ohio,  August,  1887;  direction  of 
movement  of  areas  of  low  pressure;  rain  and  snow  from  a  cloudless  sky;  hourly  variations 
of  atmospheric  pressure;  Chinook  winds;  self-registering  barometers  and  thermometers; 
chart  showing  average  date  of  last  killing  frost;  charts  illustrating  conditions  attending 
the  great  storm  of  March  11-14;  normal  rainfall  charts  for  the  months  April  to  July. 

From  July  1  to  December  6  there  were  four  clerks  assigned  to  this  division,  but  since 
the  latter  date  there  have  been  but  three. 

Respectfully  submitted.  H.  H.  C.  Dunwoody, 

First  Lieutenant^  Fourth  A  rtUlery,  A.  8.  0.  and  AssistanL 

WAB  8a— VOL  IV 5  66 


6G  REPORT  OF   THE   CHIEF  SIGNAL   OFFICER. 

WOBK  PSaFOBMED  IK  THK  IKTBRNATIONAL  BULLBTIir  SUBDIVISIOir  OF  BEVIEW  DI* 

VISION  DUBIKO  THE  TXAB  ENDED  JUNE  90,  1688: 

The  stonns,  Arctic  ice,  and  fog  of  the  north  Atlantic  Ocean  have  been  charted  and 
described  for  the  Monthly  Weather  Beyiew. 

The  Monthly  Sammary  and  Review  of  International  Meteorological  Observations  has 
been  regularly  publifihed. 

The  work  of  determining  from  simnltaneons  observations  famished  by  co-operating 
weather  services  and  observers  the  general  normal  meteorological  conditions  over  the 
northern  hemisphere,  has  bedi  cani^  on.  This  work  was  inaugurated  in  March,  1887, 
with  a  view  of  issuing  tabulated  and  charted  data  showing  the  monthly  and  annual  press- 
ure, wind  force  and  direction, •and  rainii»li  in  the  oountries  and  at  stations  from  which 
records  of  noon,  Greenwich  time,  observations  have  been  received  from  1878  to  1887, 
inclusive.  It  is  proposed  to  issue  for  each  month  charts  showing  respectively  the  nor- 
mal distribution  of  atmospheric  pressure  and  the  normal  monthly  barometer  changes 
over  the  northern  hemisphere.  In  the  preparation  of  these  charts  there  have  been  JiSoA 
in  addition  to  the  regular  simultaneous  observations  all  available  reliable  data  deduced 
from  international  polar  observations  and  reports  from  isolated  stations  throughout  the 
northern  hemisphere.  The  charts  will  therefore  present  the  results  of  an  unparalleled 
series  of  international  simultaneous  observations,  considered  in  connection  with  iJl  me- 
teorological observations  of  which  reports  have  been  made  by  co-operating  weather  serv- 
ices and  it  is  believed  will  define  with  a  large  degree  of  accuracy  the  normal  pressure 
and  movements  of  the  atmosphere  over  the  northern  hemisphere.  In  addition  to  the 
normal  barometer  charts  there  will  be  published  charts  showing  in  figures  the  number 
of  cyclonic  centers  which  have  been  traced  through  each  square  of  5^  from  which  reports 
have  been  received  for  ten  years.  lines  indicating  the  most  irequent  tracks  and  direc- 
tion of  movement  of  storms  in  the  several  countries  and  over  the  oceans  of  the  northern 
hemisphere  will  also  appear. 

On  January  1,  1888,  the  marine  work  of  this  office  was  transferred  to  the  Hydrographic 
Office,  Navy  Department,  and  all  co-operating  shipmasters  of  the  mercantile  marine  were 
notified  of  the  change  and  requested  to  forwaM  their  reports  of  simultaneous  observations 
to  the  agents  of  the  Hydrographic  Office  who  had  been  designated  to  receive  them. 
Through  the  courtesy  of  the  Hydrographer,  the  data  thus  collected  is  utilized  in  the  in- 
ternational work  of  this  office,  and  the  Chief  Signal  Officer  is  enabled  in  return  to  fur- 
nish monthly  north  Atlantic  Ocean  square  barometer  normals  and  other  meteorological 
data  for  use  in  connection  with  the  issue  of  the  Pilot  Chart. 

Commencing  with  October  1,  1886,  and  including  June  30,  1887,  there  have  been  pre- 
pared daily  international  charts  showing  the  dii^tribution  of  atmospheric  pressure  and 
the  prevailing  wind  directions  over  the  northern  hemisphere  as  determined  from  noon, 
Greenwich  time,  observations. 

Respectfully  submitted. 

H.  H.  C.  DUNWOODY, 

Uni  LieutenarU^  Fourth  ArtUlrey,  A.  8,  0.  and  AssisiawL 


WOBK    PEBFOBMED   IN    THE    DBAUGHTINa    SUBDIYTSION  OF    THE  BBYIEW  DIVISION 

DUBING  THE  FISCAL  YEAB  ENDING  JUNE  30,  1886. 

International  daily  meteorological  charts  prepared,  365;  international  monthly  mean 
meteorological  charts,  1*2;  monthly  weather  review  charts,  reduced  by  hand,  36;  bliz- 
zard charts,  reduced  by  hand,  13;  meteorlogical  charts  (monthly,  seasonal,  and  annual), 
75;  otlier  meteorological  charts,  completed,  75;  architectural,  mechanical,  and  topographic 
cal  drawings,  363;  architectural,  mechanical,  and  topographical  tracings,  173;  charts, 
forms,  and  miscellaneous  drawings,  transferred  to  stone,  380;  international  daily  meteor- 
ological charts,  transferred  to  stone,  270;  maps  and  charts  mounted,  35;  charts  reduced 
by  pantograph,  145;  blue  prints  made,  160;  charts  inspected,  102,600. 

The  number  of  employes  of  this  room  continued  the  same  as  last  year  until  November 
16,  when  Private  Sumner  Bangs  was  transferred  to  the  instrument  division;  he  was  how- 
ever restored  to  this  division  January  12,  when  he  was  discharged  at  his  request.  The 
remaining  force  was  then  continued  till  the  close  of  the  year,  when  it  be^me  further  ro* 
duced  by  the  discharge  of  Private  George  Ritter. 

Respectfully  submitted. 

H.  H.  C.  DUNWOODY, 

Fint  LieutenatU,  I\mrih  ArttOerp,  A,  8.  0.  and  Aasittani. 


APPEN  DIX    NO.    5 


REPORT  ON  STATE  WEATHER  SERVICES  AND  OTHER  CO-OPERATING  Jf& 

TEOROLOOICAL  SOCIETIES. 

Signal  Office,  Wab  Depabtmbkt, 

Washington  CUy,  October  1,  1888. 

Sib:  I  have  the  honor  to  sabmit  herewith  my  report  relative  to  State  weather  serv- 
ices and  other  co-operative  meteorological  societies  for  the  year  ending  Jane  30, 1888. 

The  liberal  iH)Licy  which  the  Chief  Signal  Officer  has  pursued  towards  these  services 
has  resulted  in  increasing  the  efficiency  of  services  already  organized,  and  in  the  estab- 
lishmeiit  of  new  services  in  the  States  of  New  York,  Texas,  and  Kentucky,  which,  under 
the  able  oo-opeiation  of  those  who  are  specially  interested  in  utilizing  meteorological  data 
and  making  the  work  of  the  Signal  Service  of  more  practical  value,  prom&e  excellent 
reanlts  for  the  coming  year. 

The  following  list  shows  the  States  in  which  local  weathqr  services  are  now  in  opera- 
tion, with  the  nanles  of  directors  and  Signal  Service  assistants: 


Stetefl. 

Central  station. 

Director. 

Signal  Service  assistant. 

A  la.Ka.wrMt ,„., 

Attbam 

Prof.  P.  H.  Blell,  Agricultu- 
ral  and  Mechanical  Col- 
lege. 

Prof.  John  C.  Branner,  State 
geologist. 

Prof.  F.  H.  Loud.  Colorado 
College  Observatory. 

Col.  Charles  F.  Mills,  secre- 
tary State  Board  of  Agri- 
culture. 

Prof.  H.  A.  Huston,  Purdue 
University. 

Prof.  J.  T.  Ix>vewe11.  Wash- 
bum  College. 

Under  direction  State  Poly- 
technic Society. 

Arkwiffw 

LitUeRook 

W  U  Simons 

Colorado^ 

niinoii - •.. 

Cotorado  Springs  ... 
8pHngrfl^I(l  - ,,.,... 

T.W.  Sherwood. 
James  Cassidy. 

C.  F.  R.  Wappenhaus. 
T.  B.  Jennings. 

J.  B.  Marbury  in  charge, 
since  relieved  by  Frank 
Burke. 

R.  E.  Kerkam  (in  charge). 

N.  B.  Conger  (in  charge). 

B.  C.  Brandenbui^. 

M.  J.  Wright,  Jr. 
G.  A.  Weber. 

Tn^llMIA  r r,--. 

Indiananolls 

ITUIMMI,   

Topeka 

Louisville  • 1 

Kentucky 

LouiaianA 

New  Orleans. 

MichiffAnx. -.-... ......... 

liarnHng 

MInneooUi. ...... ......... 

Saint  I%ul 

Prof.  W.  W.  Payne,  Carle- 
ton  College  Observatory 
(Northlleld). 

Prof.  R.  B.  Pulton,  Univer- 
sity of  Mississippi. 

Prof.  F.  B.  Nipher,  Washing- 
ton University. 

Prof.  Goodwin  D.  Swesey. 
Doane  College. 

Prof.   Charles  W.    Friend, 
State  geologist. 

Prof.  W.  H.  Niles,  Institute 
of  Technology  (president). 

Prof.  Geonre  H.Cook 

MtelMlppi 

University 

Mifltoorl 

Saint  Loois. 

ITfibnifika 

Crete 

C.  D.  Burnley,  since  re- 
lieved by  G.  A.  Love- 
land. 

Charles  A.  Read. since  t^ 

Carson  City 

New  E^DKland  Me> 

Boston 

lieved  by  B.  H.  Thomp-' 
son. 
O.  N  Oswell. 

fceorolosioal     So- 
ciety. 
New .  eney 

New  Brunswick 

Itbaoa 

Raleigh 

E.  W.  McGann. 

New  York 

Prof.  B.  A.  Fuertes,  Cornell 
University. 

Dr.  Herbert  Battle,  State  Ag^ 
ricultural  Department. 

Prof.  B.  H.  Thomas,  SUte 
University. 

Under  the  auspices  of  the 
Oregon    Immigration 
Board  and  Portland  Board 
of  Trade. 

Under     direction     of    the 
Franklin  Institute. 

Hon.  A.  P.  Butler,  commis- 
sioner of  agriculture. 

J.  D.  Plunket,  M.  D.,  presi- 
dent State  Board  of  Health. 

S.  O.  Young,  M.  D.  (service 
organised  by    Galveston 
Cotton  Exchange . 

TsAAc  W.  Brewer. 

North  Carolina 

H.  MoP.  Baldwin. 

Ohio. 

Columbus 

Charles  M.  Strong. 
B.  S.  Pague. 

T.  F.  Townsend. 

Orason 

Roseburgh 

PennsylTania 

Fhiladeluhia 

flonth  Clarol1na....r.... 

Columbia 

William   Line,  since  re- 

■^^'^TMfl'ff^^ 

Nashville 

Galveston 

lieved  by   H.  C.  Sey- 
mour. 
H.  C.  Bate. 

A  vZn^k  ••»»•#•••  ••••••*••*•■• 

Allen  Buell. 

^Formerly  Lexington. 
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68  REPORT   OP  THE   CHIEF   SIGNAL   OFFICER. 

It  will  be  seen  that  each  State  eerrice  is  famished  with  a  skilled  assistant  of  the  Sigr 
nal  Service,  and  in  the  detail  of  these  assistants  care  has  been  taken  to  select  men  whose 
experience  and  qualifications  specially  fitted  them  for  the  performance  of  the  varied  and 
important  duties  to  be  performed.  The  detail  of  an  assistant  of  this  Service  to  aid  in  the 
local  work  is  only  a  part  of  the  aid  rendered  by  the  Signal  .Service  to  these  organizations. 
The  necessary  supplies  for  the  execution  of  the  work,  and  the  use  of  the  Department 
frank  in  the  collection  of  reports  and  distribution  of  bulletins,  have  been  given  to  each 
service,  without  which  it  would  not  be  possible  in  most  cases  to  carry  on  the  State  serv- 
ices. In  addition  to  the  above  the  Chief  Signal  Officer  has  secured  legislation  which 
authorizes  the  issue  of  instruments  to  such  voluntary  observers  as  obligate  themselves 
to  furnish  reports  to  this  Service,  provided  a  personal  bond  be  given  to  secure  the  Gov- 
ernment against  loss.  A  number  of  instruments  have  been  issued  to  observers,  a^d  a 
large  number  of  applications  for  instruments  have  been  recently  received,  which,  wh^n 
supplied,  will  greatly  increase  the  importance  of  these  services  both  to  the  States  and  to 
the  national  Service. 

These  services  also  aid  the  Signal  Service  in  the  distribution  of  weather  indications, 
cold- wave  and  frost  warnings,  a  feature  of  the  local  service  the  value  of  which  can 
scarcely. be* overestimated.  With  thorough  organization,  the  distribution  of  these 
warnings  may  be  more  complete,  and  the  agricultural  interests  may  be  greatly  bene- 
fitted. 

The  directors  of  State  weather  services  have  been  authorized  to  select  a  nnmber  of 
stations  to  be  supplied  with  these  warnings,  and  the  Chief  Signal  Officer  has  authorized 
the  telegraphing  of  the  same  daily  at  the  expense  of  the  Signal  Service.  Indiana  has 
taken  the  lead  in  this  feature  of  the  work,  and  at  the  close  of  the  year  one  hundred  and 
forty  stations  were  receiving  the  daily  telegrams  and  displaying  flags  in  that  State;  and 
numerous  reports  from  that  section  indicate  that  this  branch  of  the  State  serviced  is 
greatly  appreciated  by  the  citizens  of  that  State.  This  widedistribntion  of  the  Signal 
Service  weather  forecasts,  especially  warnings  of  cold-waves,  will  be  more  fully  appre- 
ciated in  the  Ohio  Valley  States  after  one  year's  experience;  and  there  will  doubtless  be 
a  greater  demand  for  the  increase  of  stations  in  and  south  of  the  Ohio  Galley. 

The  organization  of  State  services  in  Texas  and.  Kentucky  will  prove  of  special  value, 
as  these  services  will  be  enabled  to  widely  distribute  warnings  of  cold  waves,  **  northers, '' 
and  frosts,  thereby  warning  the  stock  regions  of  Texas  and  the  tobacco  districts  of  Ken- 
tucky of  approaching  weather  changes  likely  to  prove  injurious  to  stock  or  growing  crops. 
The  service  in  Kentucky  is  not  thoroughly  organized  and  doubtless  the  distribution  of 
recent  frost  warnings,  which  were  sent  to  that  State  in  ample  time  by  this  Service  to  en- 
able the  tobacco-growers  to  cut  their  crops,  was  not  as  complete  as  It  would  have  been 
had  the  State  service  be^n  prepared  for  the  utilizing  of  such  wytmings.    The  value  of 
these  warnings  to  the  planters  of  Kentucky  was  pointed  out  by  me  in  1881  when  I  vis- 
ited that  State  for  the  purpose  of  organizing  a  State  service,  and  had  my  recommenda- 
tion been  carried  out  probably  one-half  of  the  tobacco  lost  during  the  recent  frost  would 
have  been  saved  to  the  planters.     The  Signal-Service  did  its  part  of  the  work  in  the  timely 
issue  of  the  warnings,  which  were  telegraphed  to  Kentucky,  Virginia,  and  adjoining 
States.    The  Signal  Service  is  also  prepared  to  duplicate  these  telegrams  from  centnd 
stations  in  States  to  as  many  points  as  may  be  necessary,  but  it  can  not  supply  observ- 
ers for  this  purpose,  and  must,  therefore,  depend  upon  voluntary  services  of  those  in- 
terested, and  to  make  the  distribution  of  warnings  effective  organization  of  local  services 
IS  absolutely  necessary.    The  increase  in  reports  of  State  services,  the  improvement  in 
the  character  of  instruments,  and  uniformity  of  methods  in  observing  will  greatly  in- 
crease the  importance  of  these  valuable  services.    The  present  plan  of  the  Chief  Signal 
Officer  is  to  secure  a  voluntary  station  in  each  area  of  50  miles  square,  thus  providing  a 
station  for  almost  every  county  in  the  State,  and  with  such  a  distribution  of  stations  the 
value  of  the  data  collected  would  increase  with  each  year's  observations,  and  the  study 
of  such  data  in  connection  with  the  cultivation  of  particular  crops  would  be  valuable  to 
the  farmer  as  a  guide  in  planti  ug  crops.     While  the  valuable  reports  are  utilized  promptly 
by  the  issue  of  State  bulletins,  they  are  forwarded  to  the  central  office  and  utilized  in 
the  preparation  of  the  Monthly  Weather  Review,  which  contains  a  brief  summary  of 
each  State  bulletin.    The  rain  charts  of  the  Signal  Service  are  much  more  complete  since 
the  organization  of  State  services,  as  each  chart  is  based  upon  about  one  thousand  reports 
distributed  over  the  various  States  of  the  country,  the  stations  being  most  numerous  in 
those  States  where  State  services  are  in  operation.    These  charts,  as  also  the  tempera- 
ture charts,  are  of  great  value,  and  they  are  largely  based  upon  voluntary  data. 

The  most  noticeable  feature  of  State  weather  service  work  during  the  past  year,  and 
one  which  has  been  most  appreciated  by  the  agricultural  interests,  was  the  weekly 
weather-crop  bulletins  which  have  been  issued  regularly  during  the  growing  season  by 
the  State  services  in  conjunction  with  the  weather-crop  bulletins  of  the  national  service. 
These  bulletins  contain  reliable  reports  from  many  ob^rvers  distributed  throughout  the 
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8tate  giving  the  weather  conditions  for  the  week  and  the  effect  of  same  upon  the  grow- 
ing crops.  These  reports  are  sent  by  mail  at  the  close  of  each  week  to  the  State  center 
and  for  the  basis  of  the  State  weather-crop  balletins,  and  also  the  basis  of  the  telegram 
which  the  signal  assistant  sends  to  the  Chief  Signal  Officer  at  Washington.  The  State 
balletins  are  issued  on  Saturday,  and  the  national  weather-crop  bulletin  on  Sunday  of 
each  week.  The  normal  temperature  and  rainfall  for  each  Signal  Service  station  has 
been  determined  from  past  observations,  and  these  are  compared  each  week  with  the  tel- 
egraphic reports  received  at  the  central  office,  and  from  these  comparisons  and  the  tele- 
grams from  the  several  States  the  text  6f  the  weather-crop  bulletin  is  prepared  and  issued 
by  12  o'clock  noon,  Sunday.  This  bulletin  is  then  mailed  back  to  the  States,  and  is 
given  to  the  press  of  the  country  in  time  for  Monday's  morning  papers.  The  reports 
from  many  States  show  that  the  bulletin  is  regarded  by  the  farmers  as  one  of  the  most 
valuable  features  of  signal  service  work. 

The  following  letter  from  a  famnet  in  New  Jersey  indicates  the  practical  value  of  these 
bulletiDS  to  the  agricultural  classes: 

Union,  N.  J.,  Jtdy  24, 188a 

Sib:  My  brother  fjaarmers  come  to  this  station  within  an  hour  after  the  reception  of  the 
weekly  crop  bulletin,  and  hear  it  read.  A  score  of  them  have  charged  me  to  convey  to 
you  their  hearty  thanks  for  the  valuable  and  timely  Information  it  contains.  The  farm- 
en  appreciate  your  good  work. 

This  ftrompt  intelligence  can  be  obtained  here  in  no  other  way.  The  condition  of  the 
crops  of  the  whole  State  is  known  here  within  a  circle  of  a  mile  from  this  station  in  a 
lew  minutes  after  the  bulletin  arrives,  and  before  the  close  of  the  day  in  a  large  part  of 
our  township. 

To  obtain  just  this  kind  of  intelligence  far  in  advance  of  the  farmer  the  sharp  specu-  ^ 
lator  pays  a  high  price,  and  too  often  heretofore  the  farmer  has  accepted  a  price  for  cer- 
tain products  £Eur  below  their  actual  value.    It  is  well  known  the  &rmer  gets  little 
enough  for  his  produce,  while  the  consumer  is  made  to  pay  a  high  price.    This  bulletin 
should  be  widely  disseminated  throughout  New  Jersey  for  the  benefit  of  its  fiirmers. 

I  might  enlarge  on  the  usefulness  of  tills  bulletin.  The  point  in  the  following  **  para- 
ble "  is  apparent  to  you: 

We  do  not  raise  grapes  here  extensively.  One  of  my  neighbors  has  an  acre  promising 
well.  No  rot  at  present  is  appearing  here.  A  dealer  saw  the  advantage  of  securing  this 
crop  rather  than  depend  on  ^pments  from  York  State  or  elsewhere.  It  being  near  at 
hand,  he  could  market  it  at  most  &vorable  times.  Yesterday  he  offered  the  farmer  what 
might  usually  seem  a  &ir  price.  The  farmer  brought  him  to  this  station  and  I  read  to 
them  the  report  from^onth  Jersey:  * '  Ck>ncords  seven-eighths  gone,  Clintons  half. ' '  The 
result  was  the  speculator  advanced  his  offer  $30  and  the  bargain  closed. 

The  &rmer  told  afterwards  that  he  considered  the  bulletin  worth  just  $30  to  him  in 
this  instance  alone.    Comment:  The  dealer  was  posted;  so  was  the  &rmer. 
Very  respectfally, 

F,  L.  DUNBAB. 

K  W.  MoOann, 

Observer^  State  Weather  Servke. 

It  is  to  be  regretted  that  the  act  providing  for  the  organization  and  support  of  the 
New  Jersey  service  failed  to  become  a  law  after  having  pi»sed  both  branches  of  the 
legislature,  notwithstanding  the  numerous  commendatory  letters  setting  forth  the  prao- 
tiod  vakie,  and,  in  some  cases,  the  actual  money  value  of  the  weather-crop  bulletin  to 
the  fibrmers  of  that  State. 

The  successful  operation  of  State  weather  services  has  secured  to  the  people  of  those 
States  in  which  such  services  are  in  operation  many  of  the  benefits  for  which  these 
services  were  organized.  *  The  object  of  these  services,  as  originally  stated  in  the  ^*  mem- 
orandum'' prepared  by  committee  of  the  general  board  of  Signal  Service  assistants  and 
aent  by  the  Chief  Signal  Officer  to  all  States,  with  a  letter  prepared  by  the  same  com- 
mittee appointed  to  consider  my  original  suggestion  relative  to  the  organization  of  State 
services  in  connection  with  the  Signal  Service,  was  as  follows: 

''The  object  of  a  State  service  should  be  to  observe  and  utilize  every  feature  of  the 
weather  that'  effects  the  prosperity  of  the  inhabitants  of  the  States,  as  to  crops,  health, 
life,  etc.,  omitting,  perhaps,  those  few  items  already  provided  for  by  the  General  Govern- 
ment at  Washington,  such  as  genend  storm  predictions.  The  State  service  is  therefore 
essentially  a  plan  for  the  gathering  and  utilizing  local  climatic  data,  and  eventually  it 
will  define  precisely  the  locsalities  most  &vorable  or  unfavorable  to  special  crops,  dis- 
etc" 
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These  services  have  now  become  an  Important  feature  of  signal-service  work,  and  the 
hearty  co-operation  of  the  National  and  State  services  is  necessarj,  in  order  that  the 
people  may  receive  the  fall  benefits  resulting  from  each  service. 

The  national  service  receives  a  large  increase  of  valuable  voluntary  data  contributed 
by  the  observers  of  the  State  service,  which  is  used  to  advantage  in  the  current  statistical 
work  of  this  oQice,  and  which,  when  combined  with  the  regular  Signal-Service  reports, 
f Ornish  material  for  a  more  thorough  study  of  the  conditions  atten£ng  the  development 
of  storms,  thus  contributing  to  the  ultimate  improvement  of  the  current  work  of  the  Sig- 
nal Service.  Not  only  are  the  reports  of  voluntary  observers  utilized  in  the  preparation 
of  the  "Monthly  Weather  Review  "  of  the  national  service,  but  they  are  also  useful  to 
the  State  in  defining  its  climatic  features,  and  for  such  purposes  a  series  of  observations 
from  such  stations  become  more  valuable  as  the  period  covered  by  the  observations  is 
lengthened.  Such  meteorological  records  when  studied  in  connection  with  crop  pro- 
ductions will  serve  to  determine  the  weather  conditions  best  suited  to  the  successful  cul- 
tivation of  particular  crops  and  may  become  useful  in  determining  the  probable  yield  of 
any  crop  some  time  before  harvest. 

In  the  more  recently  settled  States  these  services  are  of  additional  value,  as  they  fhr- 
nish  information  to  those  who  anticipate  emigration  to  those  States.  Similar  use  has 
been  made  of  the  observations  made  in  some  of  the  older  States,  within  which  but  few 
obervations  had  been  taken;  and  the  popular  impression  as  to  climate  was  erroneously 
based  upon  a  knowledge  of  prevailing  climate  in  similar  latitudes.  The  State  services 
of  Texas,  Colorado,  Nevada,  and  Oregon  will  doubtless  be  the  means  of  correcting  many 
popular  errors  prevalent  as  to  the  climate  of  those  States,  and  thereby  largely  increase 
the  immigration  thereto. 

These  services  have  attracted  the  attention  of  a  large  class  of  intelligent  observers, 
and  the  study  of  meteorology  is  increased,  thus  rendering  the  Signal  ^rvice  reports, 
weather  charts,  and  bulletins  more  useful  to  the  public  The  report  of  Col.  Charles  F. 
Mills,  director  of  the  Illinois  service,  furnishes  an  example  of  interest  taken  by  the 
teachers  of  the  public  schools  of  that  State. 

The  records  furnished  by  State  services  have  also  been  used  with  great  success  by 
physicians  in  the  study  and  treatment  of  special  diseases,  the  State  service  of  Michigan 
having  originated  with  Dr.  H.  B.  Baker,  Lansing,  secretary  of  the  State  Board  of 
Health,  who  has  made  a  most  successful  study  of  climatic  changes  and  atmospheric  con- 
ditions attending  the  prevalence  of  special  diseases.  Similar  reasons  led  the  State  Board 
of  Health  of  Tennessee  to  assume  control  of,  and  give  support  to,  the  weather  service 
after  the  State  Department  of  Agriculture  had  withdrawn  its  aid.  The  remarks  of  Dr. 
Plunket,  president  of  the  Tennessee  State  Board  of  Health,  will  be  found  quoted  in  the 
Texas  bulletin  for  June,  accompanying  this  report. 

Copies  of  the  Signal  Service  weather  crop  bulletin  and  also  those  of  State  weather 
services  are  inclosed.  The  Signal  Service  assistants  have  generally  performed  faithful 
and  efficient  service,  and  I  would  respectfally  recommend  that  all  sergeants  detailed  in 
connection  with  State  services  receive  the  pay  of  sergeants  at  selected  stations,  and  that 
the  corporals  and  privates  on  duty  as  assistants  be  promoted  to  the  rank  of  sergeant. 
The  duties  require  more  than  the  usual  amount  of  traveling,  as  many  short  trips  are 
neoessaiy  in  the  organization  and  inspection  of  stations  which  are  made  without  ex- 
pense to  this  service  but  not  without  expense  to  the  observer,  and  as  this  service  is  all 
in  the  public  interest,  I  think  it  no  more  than  just  to  provide  for  this  additional  ex- 
pense by  the  slight  increase  of  pay  which  would  come  from  their  promotion.  The  serv- 
ices of  Private  Bate,  of  the  Tennessee  service,  have  been  especially  valuable  in  the  prep- 
aration of  weather  crop  bulletins,  which  have  been  considered  valuable  throughout  the 
State  by  all  interested  in  agriculture.  « 

I  inclose  the  detailed  reports  from  the  various  State-service  directors,  from  which  may 
be  seen  the  special  features  of  the  work  of  each  service  during  the  year. 

No  annual  reports  were  received  from  the  directors  of  the  services  in  Colorado,  and 
Kansas,  and  I  have,  therefore,  selected  a  copy  of  the  monthly  repart  from  each  of  these 
States,  which  will  be  found  among  the  inclosures.  The  Texas  service  was  organized  re- 
cently and  no  annual  report  was  rendered  by  the  director,  bat  the  work  of  establishing 
a  service  in  that  State  has  been  carried  forward  rapidly,  as  will  be  seen  from  the  inclosed 
copy  of  the  excellent  bulletin  that  has  been  issued,  the  first  number  of  which  was  lor  tht 
mouth  of  June.  No  monthly  reports  have  yet  been  issued  from  Kentucky  and  New 
York,  and  nothing  from  these  States  will  be  found  among  the  following  list  of  inclosures. 
I  am,  very  respectfully,  your  obedient  servant, 

H.   H.   C.    DUNWOODY, 

First  Lieutenant^  Fourth  AriiUery,  A,  &  O.  and  AmstanL 

The  Chief  Signal  Offickb, 

Washington  City. 
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ALABAMA  POLtXECHNIC  INSTITUTE. 

Office  of  Ouueotob  of  Stats  Weather  Sebvigb, 
Department  of  Natural  History  and  Geology, 

Auburn,  Ala,,  JuLy'il,  1888. 

Sis:  In  oonipILmce  with  your  reqnost  I  have  the  honor  to  hand  yon  herewith  il 
aynopsia  of  the  work  done  by  the  Alabama  weather  service  daring  the  past  year. 

Thff^ effort  has  been  made  not. so  mnoh  to  obtain  a  large  number  of  observers  as  to  se- 
core  reliable  workers  and  carefully  prepared  data.  Some  of  the  observers,  since  my  la^t 
annual  report,  have  retired  from  the  service,  and  others  have  been  added  in  the  places 
tiiuBmade  vacant.  The  service  has  labor^  under  some  disadvantage  since  its  organi- 
sation on  account  of  the  lack  of  uniformity  in  the  character  of  instruments  in  use.  An 
effort  has  been  made  during  the  past  year  to  remedy  this  difficulty  as  far  as  possible. 
There  being  no  available  funds  at  the  command  of  the  director,  this  under talung  was 
not  so  successfal  as  one  would  desire. 

The  co-operation  of  the  Signal  Service  has  been  of  the  greatest  importance  to  us.  ^ 
Without  the  aid  furnished  by  the  Chief  Signal  Officer  the  service  in  Alabama  would 
have  been  an  impossibility.  The  State  has  never  given  its  sanction  to  the  service  by 
l^islative  appropriation,  but  everywhere  the  people  have  expressed  an  appreciation  for 
the  work  being  done,  and  we  think  results  of  great  value  to  the  State  will  be  obtained 
at  some  period  in  the  future. 

The  monthly  bulletins  have  been  regularly  issued,  with  the  exception  of  one  or  two 
months  immediately  after  the  destruction  of  the  central  office  by  fire  in  June,  1887. 
Daring  the  crop  seasons  weekly  reports  have  been  made  concerning  the  temperature, 
rainfall,  amount  of  sunshine  and  the  general  conditions  of  the  crops.  The  publications 
have  been  prized  by  parties  interested  in  the  results,  and  many  papers  of  the  State  have 
republished  the  conclusions  drawn  from  the  tabulated  data. 

The  daily  weather  and  temperature  predictions  have  been  distributed  by  the  Signal 
Service  observerat  Montgomery  (Sergt.  L.  Dunne).  The  increase  in  the  number  of  sta- 
tions has  not  been  as  large  as  I  would  desire.  This  branch  of  the  service  has  failed  to 
sustain  the  degree  of  accuracy  it  held  in  the  estimation  of  the  people  during  the  first 
two  or  three  years  of  its  introduction  into  Alabama.  Up  to  last  year  a  careful  estimate 
shows  that  the  average  percentage  of  verification  reached  as  high  as  88.  This  year  just 
closed,  however,  gives  only  65.  This  falling  off  is  to  be  deplored,  because  the  farmers 
And  market  gardeners  were 'beginning  to  rely  upon  the  predictions  as  valuable  aids  in 
the  prosecution  of  the  enterprises  under  their  charge. 

The  objection  made  by  the  Western  Union  Telegraph  Company  to  the  railroads  trans- 
mitting these  messages  free  has  greatly  reduced  the  number  of  stations  displaying  flags. 
AU  the  railroads  of  the  State,  with  two  or  three  exceptions,  had  authorized  their  agents 
to  display  flags  at  all  stations  along  the  lines  for  the  benefit  of  the  public  All  of  this 
work  has  been  discontinaed  since  the  Western  Union  Telegraph  Company  entered  its 
protest. 

TheState  Agricultural  and  Mechanical  College,  at  which  the  central  station  is  located  has 
established  a  meteorological  department  in  connection  with  the  agricultural  experiment 
station,  and  this  has  been  placed  under  my  charge.  The  instrumentsiin  use  at  the  central 
station  are  as  follows:  Maximum  thermometer,  minimum  thermometer,  wet  and  dry  bulb 
hygrometer,  maximum  solar  radiator,  minimum  terrestrial  radiator,  barometer,  wind- 
vane,  Robinson^s  anemometer  with  electrical  recording  attachment,  rain-gau^e,  and 
three  sets  of  soil  thermometers,  consisting  of  thirty  instruments,  ranging  from  1  inch  to 
96  inches  in  length. 

With  the  facilities  recently  given  |the  director  by  the  Chief  Signal  Officer  an  attempt 
will  be  made  during  the  coming  year  to  locate  a  station  in  each  county  of  the  State. 
Special  observations  will  be  made  at  the  central  station  during  the  coming  winter,  and 
also  at  other  stations,  to  determine  the  depth  of  the  frost  line  and  the  variation  of  tem- 
perature at  certain  depths  below  surface  of  the  ground.  Much  valuable  data  hius  \\eeii 
collects  concerning  thunder  storms  that  will  be  used  in  the  future  in  the  preparation 
of  special  bulletins. 

Bespectfully  submitted. 

P.  H.  Mkll, 
Director,  Aldbama  Weather  Service, 

The  Chief  Signal  Opficeb, 

•  Wcuihington,  D.  C. 
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SPECIAL    CBOP  BULLETIN    OF  THE  STATE  WEATHER   8EBVI0S,  00-OPSSATIN<}    WITH 
,  THE  UKITED  STATES  SIGNAL  SEBVICE. 

Auburn,  Ala.,  toeek  ending  July  28,  1888. 

[Thi0  bulletin  waa  oompiled  from  reporta  made  by  "ootton-belt"  stations  of  the  United  States  8iff> 
nal  Seryioe  and  regular  observers  of  the  Alabama  service.  Inasmuch  as  only  70  per  cent,  of  all 
the  stations  have  been  heard  from,  the  results  contained  herein  may  be  soznewhallchanffed  when 
the  bulletin  for  July  is  issued.    Observers  will  please  send  in  their  reports  more  promptly.] 

Bat  little  rain  fell  thronghoat  the  State  daring  the  past  week,  and  the  gronnd  has  be- 
come very  dry.  The  continaed  sanshine  has  enabled  the  farmers  to  clean  out  the 
crops,  bat  in  some  sections,  particalarly  in  Soath  Alabama,  the  heat  withoat  the  ^os- 
taiuing  influence  of  moisture  has  soondied  the  tender  leaves  of  the  cotton-plant,  caus- 
ing shedding  to  take  place. 

The  conditions  at  present  are  unfavorable  to  agricultural  interests,  and  unless  rains 
fidl  very  soon  the  crops  will  be  damaged. 

The  cotton  caterpilUrs  have  not  materially  increased  since  the  last  report,  and  their 
numbers  are  so  small  but  little  injury  has  resulted.  The  fitrmers  are  saoeeBsiully  com- 
bating this  insect  by  the  use  of  Paris  green. 

The  temperature  has  been  about  normal. 

The  director  is  now  prepared,  through  the  liberality  of  the  Chief  Signal  Officer,  to 
furnish  maximum  and  minimum  thermometers  and  rain-gauges  to  each  county  in  the 
State.  It  would  be  very  gratifying  if  towns  and  communities  will  select  reliable  and 
earnest  observers  and  make  immediate  application  to  the  director  for  instruments. 

P.  H.  MxUm,  DireeUr. 


[Inclosure  II.] 

ARKANSAS  STATE  WEATHER  SERVICE. 

» 

Little  Rook,  Abk.,  July  1, 1888. 

Sib:  I  have  the  honor  to  submit  the  following  report  of  the  Arkansas  State  weather 
service  for  the  year  ending  June  30,  1888.  Mr.  W.  U.  Simons,  observer,  served  as  the 
director  of  the  State  weather  service  of  Arkansas  up  to  March  16th,  ultimo,  when  his 
excellency  Governor  S.  P.  Hughes  appointed  as  director  the  present  incumbent,  Dr. 
John  C.  Branner,  the  State  geologist,  and  the  Chief  Signal  Officer  detailed  W.  U.  Simons 
to  serve  as  his  assistant. 

In  the  mean  while  Mr.  Simons  remains  in  charge  of  the  signal  station  at  this  place, 
and,  as  he  has  but  one  assistant,  he  is  unable  to  give  as  much  time  to  the  State  service  as 
is  desirable  or  as  is  necessary  to  render  it  most  useful  and  satisfactory. 

The  present  standing  of  the  service  is  very  much  in  advance  of  what  it  was  a  year 
ago.  Reports  made  by  trustworthy  and  intelligent  observers  are  now  received  monthly 
from  thirty-dve  stations,  while  reports  for  the  weekly  crop  bulletin  are  received  from 
aboat  fifty  counties.  Indications  are  sent  to  twenty-two  points  where  the  flags  are  dis- 
played, and  the  general  interest  in  the  service  is  largely  increased  throughout  the  State. 

Col.  B.  T.  Embry,  of  Atkins,  says:  ''The  flags  are  of  great  benefit  here^  The  country 
people  nearly  all  naderstand  their  meaning,  and  eaicerly  ask  persons  coming  from  town 
of  a  morning  *  what  flags  are  up?'  and  govern  their  day's  work  in  aooordanoe.'' 

Dr.  P.  A.  Rew,  of  Portia,  writes: 

**The  indications  have  been  phenomenally  sticceasftil  here,  and  our  people  place  im- 
plicit confidence  in  them.  They  are  of  great  value  to  fruit  growers,  as  in  their  shipping 
season  they  gather  fruit  for  shipment  in  different  stages  of  ripeness  dependent  on  the 
prospects  of  their  encountering  warmer  or  cooler  weather  in  transit.'^ 

Similar  reports  come  from  nearly  all  points  where  flags  are  used.  The  issue  of  the 
weekly  crop  bulletin  has  met  with  very  general  approbation.  This  bulletin  is  used 
every  Satunlay,  and  reports  are  received  for  it  from  almost  every  county  in  the  State. 
It  is  mailed  to  nearly  all  the  county  papers,  and  is  republished  by  the  minority  of  them 
as  matter  interesting  to  their  readers.  It  is  also  telegraphed  as  a  special'to  the  Mem- 
phis Avalanche  at  that  journars  expense  for  publication  in  the  Sunday  morning  iasna. 

At  several  points  the  citizens  have  not  only  bought  flags  but  have  collected  mone^  v» 
purchase  instruments  to  be  used  in  connection  with  this  service. 

The  Chief  Signal  Officer  having  recommended  that  a  station  maintained  upon  each  60 
miles  square  would  give  satisfactory  results -but  little  effort  has  been  made  to  extend  the 
ser V ice  by  increasing  the  number  of  permanent  stations  beyond  that  recommended.  Sev- 
eral new  stations  have  been  opened,  however,  for  making  reports,  and  correspondence 
had  in  r^ard  to  opening  others.    The  loan  of  instruments  by  the  lutional  service  hue 
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been  of  the  iinreatest  utility  in  this  work,  and  reports  are  now  received  from  nearly  all 
parts  of  the  State  for  the  Monthly  Review. 

The  table  published  in  the  Review  has  been  increased,  and  instead  of  giving  the  high- 
est, lowest,  and  mean  temperatures  and  rain-fall  at  the  stations,  it  gives  nearly  all  the 
information  (»lled  for  on  Form  184c,  the  report  mailed  to  the  Review  department  of 
the  national  service  on  the  15th  of  each  month. 

An  effort  will  be  made  to  have  some  official  recognition  of  the  State  service's  work  by 
the  next  legislature,  which  meets  in  January,  1^9,  and  it  is  hoped  that  we  may  be 
able  to  give  sufficient  time  and  attention  to  our  publications  between  this  time  and  that 
to  impress  the  legislature  with  the  unquestionable  utility  of  such  a  service  to  the  com- 
munity. It  is  hoped,  also,  that  the  railroads  in  the  State  will  co  operate  with  the  State 
service  as  soon  as  it  is  r^bognized  by  the  legislature  and  funds  appropriated  for  the  pur- 
chase of  signals,  and  that  they  will  authorize  the  display  of  such  signals  on  all  passen- 
ger trains  crossing  the  State,  as  well  as  the  sending  of  special  reports  of  tornadoes  free 
by  wire  from  tiie  observers  to  the  central  station. 

John  C.  Bbannbb, 
DirectoTf  State  Weather  Service, 

W.  U.  Simons, 
Brivate,  Signal  Corps^  Assistant, 
.The  Chief  Signal  Offioeb, 

Washington^  Z>.  C. 

The  following  copy  of  the  monthly  bulletin  issued  by  the  Arkansas  service  for  April, 
1888,  is  given  to  show  the  character  of  the  work  being  done  in  that  State  : 

The  mean  temperature  of  the  month  was  generally  above  the  average,  being  at  Wash- 
inncton  3^.6  above  the  average  of  twenty  years,  Little  Rock  3^.4  above  eight  years.  Fort 
Smith  4°.2  above  five  years,  Lead  Hill  4^.0  above  seven  years.  It  was  above  the  mean  of 
the  same  month  last  year  at  Helena  1°.  1 ,  Russell  ville  3^t),  Portia  1°.  2,  Eureka  Springs  1^.  5, 
while  it  was  below  the  average  of  April,  1887,  at  Alexander  1°.3,  at  Brinkley  1^.7,  at  Con- 
way ''.S,  at  Osceola  1^8.  The  highest  records  were  93^  at  Lead  Hill,  and  91°  at  New- 
port The  lowest  records  made  were  30°  at  Malvern,  36°  at  Brinkley,  Heber,  and  Lead 
Hill. 

Frosts  were  reported  on  the  13th  at  Lead  Hill,  Lonoke,  Portia,  and  Memphis,  Tenn., 
and  at  Portia  the  30th.  The  one  of  the  13th  was  observed  in  the  valleys  only  at  Eureka 
Springs. 

The  rain-fall  was  largely  in  excess  through  the  western  portions  of  the  State,  being  at 
Fort  Smith  2.40  inches  greater  than  an  average  of  five  years,  Washington  1.15  inches 
above  twenty  years;  at  Conway,  4.15  inches;  at  Rossellville,  2.70  inches;  Eureka  Springs 
1.02,  and  Alexander  .18  inches,  above  the  same  month  last  year.  While  it  was  below 
the  average  of  eight  years  at  Little  Rock  4.28  inches ;  at  L^id  Hill,  2.70  inches;  below 
seven  years  record  at  Helena  .40  inch ;  and  Osceola  .20  inch  below  April«18d7. 

Thander-storms  were  reported  on  five  days  at  Lead  Hill,  four  at  Alexander  and  Con- 
way, three  at  Portia,  two  at  Lonoke,  and  one  at  Fort  Smith,  Heber,  Little  Rock,  Osce- 
ola, Paris,  Tex.,  Eareka  Springs,  and  Washington.  The  thunder-storm  of  the  6th was 
observed  at  the  greatest  number  of  stations,  being  reported  from  Lead  Hill,  Conway, 
Alexander,  Fort  Smith,  and  Heber.  The  one  of  the  23d  was  reported  from  Lead  Hill, 
Alexander,  Little  Rock,  and  Lonoke. 

Solar  halos  were  observed  at  Little  Rock  the  7th,  and  Lead  Hill  11th  and  23d. 

Lunar  halos  reported  from  Little  Rock  and  Fort  Smith  the  23d,  and  Cairo,  HI.,  22d. 

Rainbow  was  observed  at  Litfie  Rock  the  evening  of  the  23d,  lasting  about  half  an 
hour,  and  until  a  few  minutes  before  sunset. 

Hail  of  large  size  at  Alexander  at  1.50  a.  m.  the  7th.  But  few  unusual  phenomena 
were  reported  daring  the  month,  and  although  brisk  to  high  winds  occurred  at  several 
places  there  is  no  report  of  a  cyclone  or  tomato  during  the  month  and  but  little  damage 
reported  from  winds  or  thunder-storms.  There  has  been  no  report  so  far  received  of 
buffiilo  gnats,  although  last  year  they  were  numerous  in  the  bottoms  as  early  as  the  6th 
of  the  month.  There  has  been  some  complaint  of  the  cut-worm,  especially  in  the  cen- 
tral sections  of  the  State.  In  some  places  they  have  destroyed  whole  fields  of  corn  and 
garden  crops.  The  strawberry  crop  promises  to  be  above  the  average,  and  the  apple  and 
peach  crop  will  be  very  good  this  year  from  the  present  indications. 
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Bummary  of  meteorological  re^^orU  of  the  Arkatuae  weather  tenrieefor  April,  18881 
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4.49 
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L  Williams. 

I«  B.  Crenshaw.* 

O.  C.  Miartyn. 

C.  A.  Potter.* 

T.  J.  Draper,  M.  D. 

C.  L.  Bosxell,  U.  S.  observer.* 

A.  P.  Boblnson,  O.  EL 
Ttaad  M^Carder.     . 
T.C.  Miller,  M.D. 

B.  J.  WUson.* 

A.  H.  Foot.** 
W.  B.  Bums.* 
GoorgefOwens.* 

R.Q.  Grant,  U.  S.  observer.* 

P.  Boeder  M.  D. 

George  Warren.* 

P.  O.  Hooper.  M.  D.* 

Silas  O.  l^nmbo. 

W.  V.  Simons,  U.  8.  observer.* 

W.  H.  Pyburn. 

E.  A.  Bvans, U.S. observer.* 

B.  B.  Windes.* 
P.  S.  Morgan. 

Dr.  D.  A.  Biohardson. 
B.F'.Dnfleld,0.  B.* 
James  Elliott. 

E.  S.  Stephens.* 
W.  8.  Walker. 

F.  A.  Bew,  M.  D.* 
William  FHgansa.* 
W.  S.  Prasey.* 

M.  Herman,  U.  S.  observer.* 
M.  J.  Nash.* 
A.  H.  Garrigan.* 


*United  States  standard  instruments.       t  Not  counted  in  State  average.       }  No  record. 

Weekly  crop  buUeUn  of  the  Arkansas  weather  service  in  co-operation  with  the  United  States 
Signal  Service  for  the  week  ending  Saturday,  July  28, 1888.  ' 

The  volnnteer  obaervera  of  the  ArkansaB  weather  service  have  reported  as  foUowB  for 
the  week: 

BainfaU. — ^The  lainfidl  is  generally  below  the  average,  and  what  has  fidlen  has  been 
distributed  in  a  very  partial  manner.  In  some  places  local  showers  of  over  an  inch  ex- 
tending over  an  area  of  a  few  miles,  or  even  a  few  acres  only.  The  crops  are  not,  how- 
ever, suffering  to  any  great  extent,  although  the  uplands  are  becoming  dry,  and  crops 
will  soon  show  the  eff^tscof  dry,  hot  weather. 

Temperature, — The  temperature  Has  been  about,  or  slightly  above,  the  average,  ex- 
cept in  the  southern  counties,  where  it  was  below  the  average,  especially  at  night. 
While  slight  complaints  are  made  on  this  account,  still  it  has  not  affected  crops  to  any 
great  extent,  and  the  general  excess  of  sunshine  has  helped  to  work  out  the  grass  from 
crops  where  not  too  far  advanced  for  work. 


REPORTS  BY  COUKTIE9. 

Arkansas.  —Field  crops  not  suffering,  but  gardens  are  for  rain. 

Ashley, — Crops  fair,  and  will  be  a  good  yield  if  rains  continue  when  needed. 

BenUm. — Crops  needing  some  rain. 

Boon«. —Com  not  well  cultivated;  is  suffering  for  rain;  other  crops  are  not. 

Bradley, — Cotton  and  com  far  above  average  to  datec 

ChicoL — Past  week  fiivored  cleaning  out  grass;  rain  not  needed  yet. 

Dallas, — Crops  beginning  to  suffer  for  rain. 

Faulkner. — Oom  and  cotton  Jbvorably  aflfecAed. 
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IkUUm. — ^Veiy  £ivoTable  weather  for  all  crops. 

BenipaieatL — ^After  so  much  wat  the  dry  weather  is  very  trying,  bat  no  actual  softeriBg 
yet. 

Hot  Spring.— Botiom  lands  not  suffering;  high  lands,  planted  late,  will  aioon  show 
distress  withont  rain. 

Johnson. — ^Oom  very  flattering;  wheat  taming  oat  very  well;  considerable  frnit  being 
evaporated. 

Lafapette. — Cotton  forming  and  doing  very  well;  fruit  and  sweet  potatoes  fine. 

Lawrence, — Crops  are  very  promising;  watermelons  in  excess. 

Logan, — Com  and  cotton  continue  very  fine;  showers  in  county  principally  north. 

Lonoke. — Crops  in  good  condition  except  some  late  corn  needs  rain, 

Madison. — Com  and  vegetables  need  rain,  but  no  serious  damage  yet. 

Ouachita. — Cotton  in  places  suffering  for  rain;  local  showers  hoping  out. 

Phillips. — Cool  nights  and  hot  days  unfavorably;  cotton  out  of  grass;  com  doing  well. 

Pike. — Com  and  cotton  excellent;  millet  go^;  fruit  abundant;  vegetables  never 
better. 
'  jPope. — Crops  so  tender  from  previous  rains  the  hot  sunshine  is  iiyurious  to  them. 

PnUrie.-  -All  crops  looking  well;  millet  being  harvested. 

Pulaski. — Crops  of  all  kinds  very  fine  to  date;  local  showers  are  doing  good. 

Bandolph. — Cora  and  cotton  very  fiivorably  affected. 

Sevier. — Late  corn  needs  rain,  cotton  doing  well. 

Vmon. — Cool  nights  and  hot  days  not  favorable  to  cotton;  ground  getting  dry. 

Van  Buren. — Early  com  safe;  cotton  well  formed;  crops  to  date  were  never  better. 

Washington. — Good  weather  for  hay;  a  better  crop  never  made;  fruit  above  average. 

Woodruff. — Com  never  better;  cotton  excellent. 

John  C.  Bsakkeb, 
Director,  State  Weather  Service, 

W.  U.  Simons. 
Private,  Signal  Corps,  AssistanL 


[Inoloflare  HI.] 


COLORADO  WEATHER  SERVICE. 
Btdletin  of  the  Colorado  Meteorological  Association,  May,  1888. 
The  follovnng  new  stations  appear  in  the  present  buUetin: 


stations. 


Boena  Vista. 

Jnlesbarg 

Snyder.. 


Latitude. 


88  60 
40  58 
40  20 


Lonffitade. 


108  10 
102  10 
108  80 


Elevation. 


7.  MO 
3,440 
4,154 


Obeervera. 


W.  H.  Bradley,  M.  D. 
Hiram  Sapp. 
W.  E.  Wolfe. 


At  the  beginning  of  the  month  an  area  of  low  barometer  was  passing  from  Wyoming 
through  the  northeastem  part  of  this  State  into  Nebraska,  and  thus  the  pressure  in 
Oolor^o  was  reduced  to  the  lowest  point  of  the  entire  month,  on  the  Ist  or  2d  day. 
Directly  afterward  the  State  was  included  in  a  wedge  of  high  pressure  extending  from 
the  north,  which  developed  into  a  local  high  area  on  the  4th;  and  the  latter,  without 
much  apparent  motion,  faded  out  and  was  replaced  by  a  shallow  low.  On  the  7th  this 
low  began  moving  east,  being  displaced  by  another  arm  of  high  pressure  extending  south- 
ward. .  The  rise  of  pre&sure  thus  produced  was  at  some  stations  the  greater  of  the 
month,  but  at  Pike's  Peak  it  was  of  minor  importance,  and  everywhere  of  short  dura- 
tion. The  pressure  fell  to  the  10th,  when  a  loop  of  the  isobare  connected  Colorado 
with  an  area  of  less  pressure  in  the  north.  The  10th  may  be  considered  the  close  of  a 
period  of  precipitation,  as  comparatively  little  rain  or  snow  fell  afterward  until  the  15th, 
from  which  date'tuntil  the  end  of  the  month,  with  the  exception  of  two  or  three  days 
(especially  the  18th  and  Idth),  rain  was  again  frequent. 

Between  the  10th  and  15th  the  pressure  in  Colorado  was  generally  high,  though  a 
low  area  was  situated  in  Texas  on  the  11th.  But  on  the  15th  a  low  area  in  the  far 
northwest  made  a  sudden  sweep  into  Kansas,  and  was  followed  two  days  later  by  an- 
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other  from  Utah.  After  the  depresBion  of  the  17th,  a  series  of  rapid,  sli^t  changes 
took  place,  no  marked  low  areas  being  developed  in  this  part  of  the  country;  altibough 
several  slight  depressions  occurred  and  disappeared.  The  last  of  them,  on  the  26th,  exe- 
cuted the  most  marked  influence,  and  was  succeeded  by  a  oonsidtoible  rise,  which 
persisted  througlwthe  closing  days  of  the  month. 

The  rainfall  for  the  month  was  well  distributed  through  its  duration,  there  being  no 
extended  period  of  drought  aflbcting  the  State  at  lurge.  On  the  whole,  its  amount  was 
slightly  in  excess  of  the  normal,  although  Denver,  Laa  Animas,  and  Pueblo,  as  well  as 
Pike's  Peak,  report  a  deficiency.  The  latter  is  an  instance  of  the  defect  in  snowfall 
which  has  prevailed  over  the  mountain  r^on  in  general  during  the  winter  Just  closed, 
and  which  can  hardly  hardly  fiul  to  affect  injuriously  those  sections  which  depend  on 
irrigation. 

The  temperature  has  been  cool  for  the  season,  and  ftosts  occurred  late  in  the  montii, 
as  shown  in  the  State  summary. 
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Mean  temperatwre  frmn  tkermograph  record. 


StetfoBtt. 

2».  m. 

8  a.m. 

2prm. 

8  p.m. 

Mean. 

.1^  ■*»»^        «««««««.•««*•«•«••••«••««•••*••••••■•*•«••«••••«•••■•••••■••■••••••   «•*«   ••••••••• 

Colorado  Springs ^ .« 

DenvfiT^ 

29.2 
46.7 
49.6 
86.9 
19.3 

86.4 
51.4 
46.6 
48.4 
20.7 

44.3 
60.3 
61.0 
66.7 
25.9 

86.4 
64.2 
58.0 
45.4 
21.4 

86.6 
68.2 
68.8 

PMIuOZH..... ....... .•...•.....• ••••••••• ......*•«•... 

X^KA  8  A  OaK.........  •...«*•.«•.••■•..•>••.. a. •••••.••••••••.. .....MM*  .«•■•*••«•...•• 

46.6 
.     21.8 

OomparaUve  iemperaUtre  and  preetpUeiHon  for  Mojf^ 


Stations. 


Alma.^ 

Aapen ~..-. 

Canon  City.. 

Colorado  Springs.... 

Denver.. 

Fort  Collins 

Georgetown 

Glenwood  Springs.. 


i«  -*••••••••■••■•  •••••••I 


IdUbo  Springs 

Las  Animas.. 

fiongmont 

Monte  Vista 

Bandora 

Pike'aPeak 

Pueblo 

Banch  near  Como. 

Sagnache 

T.  S.  Banclie 

Trinidad 


.«(*. 


Temperature. 


No.  of 
years. 


2 
1 
1 

11 

16 

1 

1 

1 


1 
6 
1 
1 
1 
14 
1 
3 
1 
1 
2 


Mean 
for  pre- 
vious 
years. 


41.8 
53.1 
62.4 
55.3 
56.2 
66.4 
49.2 
64.5 


63.3 
59.6 
60.1 
57.4 
46.6 
22.6 
63.1 
44.1 
62.0 
61.1 
60.6 


May, 
1888. 


37.5 
43.5 
60.2 
62.4 
53.2 
54.0 
44.9 
56.0 


48.7 
59.5 
68.2 
55.1 
46.6 
21.3 
68.6 
38.9 
50.2 
58.2 
60.6 


ordefl- 
denoy. 


-4.3 
-«.6 
—2.2 
—2.9 
-8.0 
-2.4 
—18 
—9.5 


-4.6 
-4).l 
—6.9 
—2.8 

0.0 
—1.8 
-4.5 
—6.1 
—1.8 
—2.9 

0.0 


Predpltation. 


No.  of 
years. 


14 
1 
2 


Mean 
for  pre- 
vious 
years. 


1 

0.67 

11 

16 
1 

1 

2.81 
2.78 
0.94 
1.17 

2 
1 
6 

1.60 
0.81 
2.45 

0.60 


8L76 
8.28 
0.82 


0.85 


May, 

IffiS. 


0.76 
8.42 
1.16 
2.42 
2.60 
4.62 
2.83 
1.28 
5.33 
4.13 
0.58 
4.11 
Ol84 


2.40 
0.69 
1.66 
0.61 
1.97 


Excess 
or  defl- 
denoy. 


+0.19 


•  •••  •  A««« 

+0.11 
—0.12 
+8.68 
+1.66 

+8V78 
+3.82 
—1.87 


+0.84 


-1.36 
—2.54 
+1.34 


+1.12 


STATE  SUMHABT. 

Atmotpherie  pressure  (in  inehes). — Monthly  mean,  29.98;  maximnm  observed,  30.41, 
at  Denyer,  on  the  7th;  minimnm  obsenred,  29.37,  at  Las  Animas,  on  the  2d;  range  for 
State,  1.04. 

Trnperaiare  (Deg.  F.)— Monthly  mean,  48.3;  highest  monthly  mean,  60.6,  at  Trin- 
idad; lowest  monthly  mean,  21.3,  at  Pike's  Peak;  maximnm,  91.7,  at  Glenwood  Springs, 
on  15th;  minimnm,  6.7,  at  Pike's  Peak,  on  the  3d;  range  for  State,  85.0;  greatest  load 
monthly  range,  55.0,  at  Glenwodd  Springs;  least  local  monthly  range,  5.1,  at  Pike's 
Peak;  greatest  daily  range,  55.0,  at  Glenwood  Springs,  on  the  15th;  least  daily  range, 
2.0,  on  the  4th;  at  Climax. 

PiredpUatian,  including  meUed  an&w  (in  inches). — Arerage  for  the  State,  2.38;  greatest, 
5.81,  at  Jnleebnrg;  least,  .17,  at  Grand  Junction.    ' 

Wind, — Prevailing  direction,  west. 

^ow  (dates  o/).— Akron,  2,  6;  Alma,  2,  4,  6,  6.  7,  9,  10,  15, 16, 17, 21,  23, 27,  29, 30 ; 
Aspen,  2, 4,  5,  6, 7,  8, 17, 25, 26, 31;  Bnena  Vista,  2;  Castle  Rock,  5, 9,  27;  Climax,  4, 5, 6, 
7,  8,  9,  10,  15,  16,  17,  22,  23,  24,  27,  28.  31 ;  Denver,  6,  7;  Forest  Glen  Farm,  2;  Fort 
Lewis,  2;  Georgetown,  2,  4.  5,  6,  7.  8,  21,  22,  23,  26,  27;  Glenwood  Springs,  2;  Home, 
6,  6;  Hnsted,  2,  3,  27;  Idaho  Springs,  3,  6,  6,  7,  17;  Jnlesburg,  7;  Longmont,  5,  6,  7; 
Pandora,  2,  4,  5,  6,  7,  17,  27;  Pike's  Peak,  2,  3,  4,  5,  6,  7,  9,  10,  13,  16,  17,  18,  19,  21, 
23,  25,  26, 27,  28;  Ranch  near  Como,  2,  4,  7,  8, 16,  17,  22,  23,  26,  27;  Red  Cliff,  2,  3,  4, 

5,  6,  7,  8.  10,  17,  21,  22,  23,  26,  27,  29, 30;  Thon,2,  6,  7,  27;  Trinidad,  2,  6;  Walden,  2, 
4.  25  f^  28. 

B&in  {dates  o/).— Akron,  2, 5,  6, 8,  9, 16,  21,  22,  23,  24, 26,  27;  Alma,  15, 26, 27;  Aspen, 
2, 6, 6, 7, 8, 10, 19, 21, 22, 23, 28, 29;  Beuna  Vista,  6, 7, 9, 10, 16, 17, 18, 21, 22;  Canon  City, 

6,  6,  7;  Ctetle  Rock,  2,  5,  9, 10, 14,  15, 17,  20, 21,  22,  23,  24,  26, 27;  Colorado  Springs,  2, 
6,  6,  8,  15,  17,  18,  19,  20,  21,  22,  23,  24,  26,  27,  28, 30,  31;  Denver,  2, 3,  4,  5,  6, 7, 8, 15, 
16, 17, 20, 21, 22, 23, 24,  25, 26, 27,  28;  Forest  Glen  Farm,  6,  6,  7;  Fort  Collins,  3,  4, 6,  6, 
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7,  8,  9,  10,  15,  16,  17,  20,  21,  22,  23,  25,  26,  27,  31;  Fort  Lewis,  27,  29;  Geoi^town,  4, 

5,  10,  15,  17,  21,  23,  24,  30;  Glenwood  Springs,  3,  4,  5.  6,  7,  8,  9,  10,  15,  16,  17,  20.  21, 
23,  25,  26, 27,  31;  Grand  Junction,  3,  7;  Hartsel,  20,  21, 26,  30;  Home,  5, 6, 31;  Hnsted, 
2,  3,  5,  6,  10,  15,  17,  18,  19, 1J0,  21,  23,  24,  26,  27,  28.  29,  30,  31;  Idaho  Springs,  2,  4,  6, 

6,  7.  15,  17,  20,  21,  22,  23,  24,  25.  26,  29,  30;  Jolesbarg,  2.  5,  7,  10,  11^  15,  16,  17,  18. 

20,  21,  22,  23,  25.  27,  31;  Las  Animas,  5,8, 21,  23, 26, 27, 28,  30;  Longmont,  2,  4,  5,  6,  7, 
10,  15, 16,  20,  21,  22,  23,  24,  25, 26, 27;  Minneapolis,  2, 3,  5,  9,  16,  17,  21,  24,  30;  Mon- 
trose, 2,  4,  5,  6,  7,  15, 17.  21,  26,  27,  29,  31;  Pandora,  8,  18;  Pneblo,  5,  6,  7, 17.  21,  23. 
26,  27,  30,  31;  Ranch  near  Como.  10,  15,  30,  31;  Red  CUff.  4,  5,  6,  7, 8,  9, 10, 15, 16,  20, 

21,  23,25,  30,  31;  Saguache,  6,  7,  15,  17,  27;  Snyder,  20,  21,  22,  23,  24,  25,  26.  27;  T. 
S.  Ranch,  2,  5,  6,  7,  23;  Thon,  5,  17,  21,  22,  23,  26,  27;  Trinidad,  4,  5,  6,  7,  8,  9,  15, 
16,  19,  20,  21,  22,  23,  29,  30.  31 ;  Walden,  2,  5,  6,  7,  10,  13,  15,  16, 

Sleet  (do/es).— Aspen,  2,  7,  8,  17;  Pike's  Peak,  23,  24,  30;  Ranch  near  Como,  5,  6,  22, 
25,  28,  30;  Thon,  5,  6,  7. 

Bail  (rfatej?).— Akron,  4,  26;  Alma,  5, 15;  Aspen,  5,  20,  25,  28;  Castle  Rock,  21;  Colo- 
rado Springs,  30;  Fort  Collins,  23;  Georgetown,  2,  21;  Hnsted,  2, 23;  Idaho  Springs,  20, 
22;  Longmont,  24, 25, 27;  Pike's  Peak,  5, 15, 17, 20,  21 ,  22,  23,  24, 26, 29, 31 ;  Red  Cliff,  10, 
23;  T.  S.  Ranch,  6;  Thon,  2,  21,  24,  25,  26. 

Frost  (cfo/cs). —Aspen,  24;  Colorado  Springs,  12,  19;  Denver,  12,  18, 22;  Husted,  4,  12, 
18, 22,  24,  29;  Julesburg,  8;  Las  Animas,  12,  18 ;  Longmont,  3,  8,  12 ;  Montrose,  3,  8, 
18,  28;  Pike's  Peak,  16;  Red  Cliflf,  3,  4,  7,  11,  12,  13,  14,  15,  18,  19,  20,  21,  22,  23,  24, 
25,  26,  29,  30,  31;  T.  S.  Ranch,  7,  8:  Thon,  12, 18,  22,  24;  Trinidad,  22;  Walden,  29. 

Fog  {dates).-- Akron,  17;  Red  Cliff,  6,  7,  8,  9;  Thon,  26;  Walden,  6. 

Thunder  storms  {dates). — Akron,  2 ;  Alma,  15,  21,  25;  Aspen,  25;  Castle  Rock,  20;  Colo- 
rado Springs,  5,  15,  17, 18,  19,  21,  23,  24,  30,  31;  Fort  Collins,  22, 25;  Georgetown,  2, 22, 
25  ;Glenwood  Springs,  8;  Idaho  Springs,  29.  30;  Julesburg,  10, 16,  20,  SI,  31;  Longmont, 
15,  16,  21,  23,  21, 2(1, 27;  Minne^olis,  24;  Ranch  near  Como,  2,  4, 15, 22, 29,  30;  Snyder, 
20,  21,  25;  Thon,  14,  21,  22,  23,  25,  26;  Trinidad,  2,  15,  16,  20,  22;  Walden,  15,  16. 

Solar  halo  ((io/e).— Las  Animas,  6. 

Lunar  Jialo  {date). — Pike's  Peak,  22, 

Parhelia.— T.  S.  Ranch,  9.  10. 

Observers  are  specially  desired  to  note  and  report  to  this  office  all  phenomena  bearing 
upon  the  advance  of  the  season,  as  manifested  in  animal  and  vegetable  life,  the  first 
appearance  of  different  species  of  birds,  insects  and  other  animals,  the  leafing  and  blos- 
soming of  common  trees  and  herbs,  etc.  Such  notes  will  also  be  welcomed  from  any 
persons  who  may  not  be  regular  observers. 

We  desire,  during  this  season,  special  reports  on  the  condition  of  crops  from  month  to 
month,  with  comparisons  with  previous  years — the  amount  of  irrigation  done  and  notes 
on  crops  raised  without  irrigation.  For  the  purpose  of  carrying  out  this  feature  of  our 
work,  we  urgently  request  our  observers  and  friends  interested  to  bring  the  matter 
before  the  farmers  in  their  vicinity,  asking  them  to  furnish  us  the  data  desired.  They 
will  be  provided  with  the  necessary  forms,  and  copies  of  the  bulletins  containing  their 
reports  will  be  mailed  them. 

Observers  are  particularly  requested  to  be  prompt  in  sending  in  their  records  of  ob- 
servations, especially  those  which  comprise  the  closing  days  of  the  month,  in  order  that 
the  bulletin  may  be  prepared  without  unnecessary  delay. 

Volunteer  observers  wanted  in  every  county. 

To  our  readers  desirous  of  consulting  works  on  meteorology  we  recommend  the  follow- 
ing: The  American  Meteorlogical  Journal  (monthly),  $2  per  annum.  A  Treatise  on  Me- 
teorology, by  Prof.  Elias  Loomis;  price  $1.50.  Weather,  by  Hon.  Ralph  Abercromby 
(just  published),  $1.75.-  Recent  Advances  in  Meteoroloey,  by  Prof.  William  Ferrel 
(forming  part  of  the  R^aort  of  the  Chief  Signal  Officer  for  1885). 

The  Journal  is  the  standard  meteorological  magazine  of  the  United  States.  Professor 
Loomis'  treatise  has  been  the  standanl  text-book  on  the  subject  for  twenty  years.  The 
results  of  recent  study  are  contained  in  the  two  latter  works,  of  which  Professor  Ferrel's 
is  strictly  mathematical ;  the  other  (by  a  foremost  English  authority)  is  inductive  in 
method  and  much  easier  to  read.  We  shall  be  pleased  to  procure  any  of  the  above  for 
our  readers  on  receipt  of  the  quoted  price. 

Correspondence  in  regard  to  observations,  or  to  the  display  of  weather  signals,  on  the 
subject  of  membership  in  the  Colorado  Meteorological  Association,  or  of  contributiona 
to  its  treasury,  should  be  addressed  to  this  office. 

F.  H.  Loud, 

Director  of  Observations, 
T.  W.  Shebwood, 
Corporal,  Signal  CorpSy  AsmtalU. 

Colorado  Colleqb  Meibobological  Obsebvatoby, 

Colorado  Springs,  Oolo.,  May,  1888. 
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[Inolomre  IV,] 
ILLINOIS  STATE  WEATHER  SERYICEi 

Spbikofield,  July  23,  1688. 

BsAB  Sib:  In  oomplianoe  with  your  nqaest  of  the  5th  nltimo,  I  have  the  honor  to 
■ttbmit  Mia  IbUowing  report  of  the  operations  of  the  lUinoia  State  weather  service  dar- 
ing the  year  ending  June  30,  1888. 

This  service  has  been  in  operation  over  ten  years,  and  in  fbllness  and  efficiency  of  work 
will  omnpare  most  £»voiably  with  any  other  service  in  the  United  States.  It  is  con- 
trolled and  supported  by  the  State  biard  of  agricultare,  and  that  without  any  special 
legislation  or  appropriation,  and  with  comparatively  little  expense,  considering  the  large 
amonnt  of  work  done  and  the  extent  and  character  of  the  information  famished  to  the 
pnblic. 

Ten  years  ago  but  few  observers  could  be  secured  and  the  extent  of  the  work  was  neo- 
easarily  limited.  The  interest  in  meteorology  has,  however,  increased  steadily,  and  now 
observing  stations  have  been  established  in  nearly  all  the  counties  in  the  State.  At 
these  stations  the  weather  conditions  are  recorded  daily,  and  are  reported  monthly  to 
the  central  office  at  Springfield,  where  they  are  arranged,  tabulated,  and  published  in 
the  Monthly  Weather  Ke?iew.  It  is  expected  that  ob^rving  stations  will  soon  be  es- 
tablished in  the  few  counties  not  yet  occupied. 

It  has  been  a  very  difficult  matter  to  find  suitable  parties  willing  to  incur  the  expense 
for  instmments  and  spend  the  time  required  to  make  observations  and  prepare  reports. 
The  freqaent  objections*  on  this  score  urged  by  parties  solicited  to  act  as  observers  are 
now  removed  by  the  enterprise  and  interest  manifested  in  the  State  weather  service  by 
General  Oreely,  the  Chief  Signal  Officer,  who  has  kindly  consented  to  lend  instruments 
sufficient  to  equip  stations  in  the  Unoocnpied  counties.  Thus  the  reports  of  this  service 
will  soon  represent  every  portion  of  the  State,  and  be  more  complete  during  the  coming 
year  than  heretofore. 

The  State  oovers  such  an  extensive  area  from  north  to  south  (385  miles)  that  to  meet 
the  reqairements  of  climatic  conditions,  which  change  rapidly  in  a  north  and  south  di- 
rection, the  State  has  been  divided  into  three  divisions — the  northern,  comprising  33 
counties,  extending  to  and  containing  on  thesoath  the  counties  of  Henderson,  Warren, 
Knox,  Peoria,  Woodford,  Livingston  and  Iroquois;  so  that  its  southern  boundary  ap- 
proximates to  latitude  40^  31^;  the  central,  comprising  35  counties,  extending  thence  south 
to  and  including  the  counties  of  Calhoun,  Jersey,  Macoupin,  Montgomery,  Shelby,  Cum- 
berland, and  Clark,  making  its  southern  line  approximate  to  latitude  39°;  the  southern, 
comprises  the  33  remaining  counties. 

The  following  is  a  list  of  the  names  and  addresses  of  the  regular  observers  who  reported 
daring  the  year,  and  whose  reports  were  used  in  making  up  the  Monthly  Weather  Re- 
view: 


Obierver. 


D.B.  Bobbins 

O.L.Bo«K»U 

M.B.Oodyn,Ph.O 

K.  L.  Lawrenoe 

BsraBtetflon ». 

Charles  H.  Beeler .. 

S.W.  Galley 
A.  Burr 

SLIfcltyen.. 
.K.Bberle 

XB.81ieapley 

I«.A.Mlohe]s 

WUIIam  Bogan 

William  Dosler ..... 
H.  O.  Pmnkinfleld. 
JoIm^.  Templeton........ 

8.  F.  Wilson ....^ 

BoswellDovr 

Miss  Mary  lies 

BoralT.flofvan 

Vilbwr  T.Cook 

B.F.Miehels 

Geoive  Sirons 

Joseph^UrtMUM 

V^.XNeneli 

John  McPherson 

Miss  BCary  O.BenneH-... 


k«»  •  •  •«••«••  • 


Posi^ffloe. 


Cairo 

Greenville ~ 

Bel^dere 

Neponset 

Lanark 

Ashland 

Philo 

Mahomet 

Pana 

IfartinsviUe  ~ 

Flora « 

Oarlyle...«, 

Mattoon >.... 

Chicago 

Palestine  i> 

Neoga 

Bycamore 

Ciunargo 

Wheaton 

Paris 

Albion 

Eberle —» 

Vandaiia 

Melvin 

Benton »•• 

Fsirvievr.t..      .  )»«  —  .,.,•.«••».»•• 


Connty. 


Adams. 

Alexander. 

Bond. 

Boone. 

Bureau. 

Carroll. 

Cass. 

Champaign. 

Do. 
Christian. 
Clark. 
Clay. 
Clinton. 
Coles. 
Cook. 
Crawford. 
Cumberland 
De  Kalb. 
Douglas. 
DuPage. 
Edgar. 
Edwards. 
Effingham. 
Fayette. 
Ford. 
Franklin. 
FultoD 
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Observer. 


ChArles  Carroll,  Jr 

P.J.Bates - 

George  W.  BartleU 

WUIiamP.Gibbfl 

P.Z.Goaewich 

J.S.Abbott 

B.  Hodson ~ , 

N.W.Thornton , 

Henry  Upsall » 

Prank  Hopkins 

John  H.  Harris 

A.  M.  Cheney 

Pr.  Schaub 

M.  M.  Robbins , 

W.M.Wells 

J.8.8eely 

T.  A.  Wetmore 

J.  M.  G.  Carter 

L.  R.  P.  Griffin «. 

J.  O.  Harris , 

J.  A.  Fyffe 

Matthias  Schick.. 

Isaac  Young 

L.H.  Sullivan 

N.M.Baker 

A.C.  GiMh 

J.  L.  R.  Wadsworth 

J.L.  Hallam 

A.C.  Price - 

W.H.Williamson 

J.  P.  Gulp 

J.  D.Young 

Lon  W.Rost. 

Jolm  W.  Jamea 

George  D.  Silliman 

W.  O.  Davis 

Tyler  McWhorter 

S.  P.  Douglass 

J.  W.  Potts 

P.  J.  Hasenstab 

William  Peary..... 

Pred  Brendel 

J.  A.  Anderson 

J.  W.  C.  Gray 

L.  Eastman 

M.J.  Hassler 

J.  E.  Y.  Hanna 

B.  O.  Taber  

A.T.  Purvianoe 

W.  J.  S.  Cathcart 

Charles  H.  Patis.. 

B.  R.  Martin 

GreiEg  A  Grace 

John  Craig 

George  C.  Noyes 

Elihu  Armitage 

A.  H.  Hatch 

Edwin  Butler 

8.  P.  Chappel 

G.  Leibrock 

John  Wright - 

J.  B.  Terborg 

W.  R.  Jewell 

Miss  C.  J.  Trego 

James  Pool 

J.  C.  Hutchison 

G.  Tucker „ 

Jacob  Hall 

Miss  Maud  Alexander... 
A.  Nash 


PoetH>fflce. 


«••••  ••••••••••*•••#»••••• 


Shawneetown 

White  HaU 

Morris  

McLeansborough 

Keokuk,  Iowa 

Elizabethtown 

Oquawka 

G(eneaeo ~ 

Watseka .... 

Makanda 

Newton , 

Jerseyville 

Gralena 

Aurora f.. 

Kankakee 

Oswego. 

Onel<& 

Waukegan 

Lake  Forest 

Ottawa » 

Sumner 

Prairieville 

Pontiao 

Season  t, 

Decatur. • 

Virden 

OollinsviUe 

Centralia 

Laoon. 

Havana ......m 

Mason  City ..... 

Pellonia 

Macomb 

Marengo 

Woodstock.. 

Bloomington 

Aledo 

Renault «... 

Raymond 

Jacksonville 

Mount  Morria. 

Peoria 

Three  Mile 

Atwood 

Griggsville. 

Louisiana,  Mo 

Goloonda 

Mound  City 


J.  J.  Fly.«. 
J.  Lw  Badlong 


•«••••••«••••••••«• 


Hennepin 
Jordan's  Grove .. 

Olney , 

Davenport,  la...., 

Harrisburg.. , 

foringfield... , 

CMunden. ...... ...... 

Bzeter. 

Windsor. 

Toulon 

Saint  LonIs,Mo.. 

BCasooutah. «... 

Cedarville 

Pekin ^ 

Danville 

Hoopeston  ..... 
Mount  Oarmel 
Monmouth...... 

Richview 

Fairfield. ..., 

Sterling. .... 

Jollet 


••«••••■•«• 


Oonatj. 


Pullev*8  MiU.. 
Bookford ....... 


GallaUn. 
Greene. 
Grundy. 
Hamilton. 
Hancock. 
Hardin. 
Henderson. 
Henry. 
Iroquois. 
Jackson. 
Jasper. 
Jersey.  . 
JoDavtoas. 
Kane- 
Kankakee. 
Kendaa 
Knox. 
Lake. 

Do. 
La  Salle. 
Lawrence. 
Lee. 

Livingston. 
Logan. 
Macon. 
Macoupin. 
Madison. 
Marion. 
Marshall. 
Mason. 

Do. 
Maasao. 
McDonooglL 
MoHenry. 

Do. 
McLean. 
Mercer. 
Monroe. 
Montgomery. 
Morgan. 
Ogle. 
Peoria. 
Perry. 
Piatt. 
Pike. 

Do. 
Pope. 
Pulaski. 
Putnam. 
Randolph. 
Richland. 
Rocklalaad. 
Saline. 
Sangamon. 
Schuyler. 
Scott. 
Shelby. 
Stark. 
Saint  dair. 

Do. 
Stephenson. 
Tazewell. 
Vermillion. 

Do. 
Wabash. 
Warren. 
Washington. 
Wayne. 
Whiteside. 
Will. 

Williamson. 
Winnebaco. 


Some  of  the  parties  above  named  are  new  observeiB,  but  many  have  been  zepoitinft 
ever  since  the  establishment  of  this  weather  service,  and  all  have  been  doing  effidentand 
commendable  work.  They  have  manifested  a  deep  interest  in  the  work  of  collecting  and 
disseminating  meteorological  information  of  general  interest  to  all  classes,  and  thepnblio 
has  thereby  become  better  edncated  on  this  snbject,  and  received  corresponding  benefits 
therefrom. 

The  State  Teachers'  Association  has  manifested  mncli  interest  in  this  work  and  bat 
ini^ngarated  n  aeries  of  stadies  in  this  sdenoe  14iat  will  tend  to  direct  much  ftttcoitioo  to 
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its  stndy  in  fatara  At  the  ananal  meeting  of  this  body,  held  December  29, 1886,  the 
following  resolntion  was  adopted: 

'*  Whereas  the  science  of  meteorology  is  deservedly  attracting  more  attention  each  sao- 
ceeding  year  at  the  hands  of  edncators;  and 

'*  Whereas  the  national  and  State  signal  services  are  collecting  much  valuable  data  of 
general  interest  to  the  public  and  especially  to  all  engaged  in  teaching  physical  sciences; 
and 

'*  Wheieas  the  teachers  of  the  State  can  derive  mach  benefit  from  the  signal  service, 
and  should  render  all  possible  aid  in  promoting  the  interest  in  this  science :   Therefore  be  it 

**  Reaolved,  That  a  standing  committee  of  three  be  appointed  by  this  association,  on 
meteorology,  and  that  the  committee  be  instructed  to  co-operate  with  the  Chief  Signal 
Officer  at  Washington  and  the  director  of  the  State  weather  service  at  Springfield,  in 
collecting  and  disseminating  among  the  teachers  of  the  State  such  information  relating 
to  the  science  of  meteorology  as  may  be  of  value  to  the  educational  interests.'' 

Immediately  after  this  action  on  the  part  of  the  State  Teachers'  Association  the  fol- 
lowing circular  was  sent  to  all  the  teachers  in  the  State: 

*'  Teachan  of  Illinois : 

"At  the  last  meeting  of  the  Illinois  Teachers'  Association  the  undersigned  were  ap- 
pointed a  committee  to  bring  to  the  notice  of  the  teachers  of  the  public  schools  the 
benefits  to  be  derived  from  systematic  meteorological  observations. 

''The  attention  which  the  subject  is  receiving  by  the  agricultural  and  commercial 
interests  indicates  its  practical  utility. 

''Evidently  a  very  useful  training  in  some  of  the  methods  of  physical  science  may  be 
derived  at  trifling  expense  of  money,  time,  and  trouble,  from  the  practice  of  r^^lar  and 
precise  observations  of  the  weather  and  of  the  indications  of  the  thermometer,  barometer, 
and  other  meteorological  apparatus,  and  if  to  this  be  added  the  keeping  of  an  exact  and 
continuous  record  under  the  guidance  and  supervision  of  principals  or  teachers,  still  fur- 
ther interest  and  value  will  be  given  the  exercise. 

' '  The  relation  which  this  study  bears  to  that  of  physical  geography  is  such  as  to  create 
a  greater  interest  in  the  study,  by  bringing  the  pupils  into  an  actual  knowledge  of  the 
data  from  which  are  deduced  the  laws  governing  climatic  conditions. 

'  *  The  habits  formed  by  the  observation  of  the  phenomena  of  nature  and  the  awakening 
of  the  spirit  of  investigation,  and  the  recording  systematically  of  its  facts,  all  tend  to 
commend  the  subject  to  the  flftvorable  attention  of  the  educators  of  the  State. 

**The  limits  of  the  work  need  not  stop  at  observation  upon  meteorological  conditions, 
but  can  probably  be  extended  to  recorded  observations  upon  the  migratory  flight  of 
birds;  the  appearance  of  insect  and  vegetable  life;  the  leafing  of  the  trees;  the  blooming 
of  the  flowers,  with  notes  upon  their  progressive  development  and  disappearance,  to- 
gether with  all  other  like  phenomena;  making  a  record  to  be  continually  referred  to 
with  increasing  interest  and  profit,  by  not  only  the  pupils,  but  the  community,  and  form- 
ing habits  which  will  go  out  with  them  into  life. 

As  an  encouragement  to  this  work,  the  State  weather  bureau,  acting  in  concurrence 
with  the  U.  S.  Signal  Service,  will  furnish  to  all  applicants  blanks  for  the  registration 
of  observations,  and  will  gladly  receive  and  collate  for  publication  in  the  Monthly 
Weather  Review  all  carefully  made  records,  thus  making  the  school  weather  reports  a 
part  of  the  general  system  of  meteorological  work  of  the  State  and  county.  Such  an  ar- 
rangement will  no  doubt  greatly  stimulate  the  interest  of  both  pupils  and  teachers  and 
must  tend  to  make  the  work  more  exact  and  methodicaL 

*'  Without  attempting  to  prescribe  a  detailed  mode  of  organization  for  the  purpose,  this 
committee  would  suggest  the  advisability  of  dividing  the  work  of  observation  among  the 
more  advanced  and  reliable  pupils,  so  as  to  interest  in  it  as  lai^e  a  number  as  possible 
without  over  burdening  any.  In  order  that  occasional  absence  of  a  regular  observer  may 
not  affect  the  record,  it  would  be  well  to  appoint  an  alternate  for  each,  to  act  only  in  the 
absence  of  the  principal. 

"  All  observations  taken  to  be  reported  to  a  recorder  and  by  him  to  be  entered  in  a 
snitable  book. 

"S.  A.  Forbes, 

"  BUBL  P.  COLTON, 

*'C.  J.  Lkmkn, 

"Owimtttce." 

The  following  circular  was  also  sent  firam  this  office  to  all  the  principals  of  schools  in 
the  State: 

"  Oeab  Sib:  The  following  is  a  copy  of  a  preamble  and  resolution  adopted  at  the  annual 
meeting  of  the  Illinois  Teachers'  Association  held  aik  Springfield,  December  29,  1886: 

" '  Whereas  the  science  of  meteorology  is  deservedly  attracting  more  attention  each 
poooeeding  year  al  the  hands  of  educators;  and 


84  BEPOBT   OF   Tim   CHIEF   SIGNAL   OFKICfiK. 

**  'Whereas  the  national  and  State  signal  serrioes  are  collecting  mnch  yalnable  data  of 
general  inteiest  to  the  pnblic  and  especially  to  all  engaged  in  te^hing  physioftl  sdencea; 
and 

"  'Whereas  the  teachers  of  the  State  can  derive  much  benefit  from  the  signal  serTioe» 
and  should  lender  all  possible  aid  in  proinotiDg  the  interest  in  ^is  science:  Theiefore 
belt 

"  ^Besolvedf  That  a  standing  committee  of  three  be  appointed  by  this  association^  on 
meteorology,  and  that  the  committee  be  instrncted  to  co-operate  with  the  Chief  Signal 
Officer  at  Washington,  and  the  director  of  the  State  weather  service  at  Springfi^,  in 
collecting  and  disseminating  ^mong  the  teachers  of  the  State  such  information  relating 
to  the  wienoe  of  meteorology  as  may  be  of  value  to  the  educational  interests.' 

"Inclosed  you  will  find  copy  of  the  report  prepared  by  the  committee  appointed  by  the 
Scate  Teachers'  Association  to  consider  and  recommend  a  plan  for  increasing  the  inter- 
est of  the  scholars  attending  the  public  schools  of  the  State  in  the  science  of  meteoro- 
logy. 

**  It  is  hoped  that  you  will  be  sufficiently  interested  in  this  matter  to  co-operate  with 
the  Signal  Service  of  the  United  States,  as  well  as  the  Illinois  State  weather  service,  in 
extending  the  benefits  of  this  science  to  the  pupils  under  your  charge.  , 

''In  case  you  conclude  to  assist  in  carrying  out  the  work  outlined  in  the  indoeed  circu- 
lar by  the  committee  of  the  Illinois  Teachers'  Association,  be  kind  enongh  to  fiU  out  tiie 
appended  blank  and  return  it  in  the  inclosed  franked  envelope. 
"YourS)  truly, 

"Charlib  F.  Mills, 
"jDireetor  lOinoia  Weather  Service.^* 

la  response  to  the  above  circular  a  large  number  of  replies  we  re  received  from  prind 
pals  in  the  various  counties  who  consented  to  co-operate  with  this  service;  the  following 
IS  a  list,  according  to  counties: 

Adams.— J,  A.  Califf,  Lima;  J.  K.  Smith,  La  Prairie;  J.  W.  Creekmnr,  Camp  Point 

Bond. — Robert  Thacker,  Sorento;  J.  C.  Blizzard,  Dudley ville. 

Boone, — ^J.  G.  Lucas,  Belvidere;  J.  C  Zinzer,  Belvidere. 

Carroll. — Aaron  Palmer,  Savanna. 

Oa«8.^John  D.  Pace,  Arenzville. 

Champaign, — Theo.  £.  Walker,  Gifford;  J.  Qt.  Lawrence,  Philo;  J.  H.  Oakwood^ 
Thomasborongh. 

Christian.— I.  C.  Baker,  Taylorville;  D.  O.  Witmer,  Taylorville;  J.  W.  Carle,  Edin- 
burg. 

Clay. — A.  M.  Rose,  Ingraham. 

Clinton. — Arthur  Oehler,  Trenton. 

Oole8.—0.  F.  AIcKim,  Ashmore;  John  Snyder,  Oakland;  J.  W.  Jones,  Humboldt. 

Cook. — Charles  A.  Cook,  Irving  Park;  James  Hannao,  Chicago  (Lake  High);  F.  J. 
Mooney,  Lyons;  H.  B.  Allen,  280  Rumsey  street;  Henry  L.  Boltund,  Evanston;  J.  W. 
May,  Hyde  Park;  Lina  E.  Troendle,  Lake  View;  Francis  W.  Parker,  Normal  Park;  F. 
W.  Nichols,  South  Evanston;  Charles  D.  Huxley,  South  Chicago;  A.  F.  Nightiog^Ie, 
1734  Oiversey  street;  W.  E.  Yanderwater,  Bloom;  H.  L.  Merrill,  Palatine;  £.  L.  MopM» 
South  Chicago  (89th  street);  J.  M.  Hupp,  Feruwood;  T.  C.  Hill,  Kensington;  O.  A. 
Brennan,  Boseland;  W.  H.  Ray,  Hyde  Park;  Kate  McCartney,  Havelock. 

Crawford, — ^W.  A.  Swaren«  Oblong;  L.  E.  Murray,  Palestine. 

DeKalb,—J,  L.  Curts,  DeKalb;  A.  J.  Ladd,  Shabbona;  H.  S.  Earley,  Hinckley. 

DeWiU,—%.  Stackhouse,  Wapella;  W.W.Hardin,  Weldon. 

Douglas, — ^K  H.  Owen,  Areola;  George  O.  Moore,  Newman. 

DuPage,-^.  C.  YanLlen,  Bensenville;  J.  K.  Rassiveiler,  Wheaton;  Charles  H.  Oi- 
tnnder,  Naperville. 

Edgar. — A.  Harvey,  Paris. 

Biffingham. — Charles  Combs,  Shumway* 

J^fftUe, — H.  Henderson  Stine,  St  Elmo. 

Ford. — A.  C.  Rishel,  Gibson  City;  Koscie  Clinebell,  Sibley. 

i^VOton. ^Milton  M.  Cook,  Fairview;  J.  N.  Shippey,  Astoria;  E.  K  Donglas,  Ipava. 

QailaHn.—yL  E.  Fulk,  Ridgway;  H.  0.  Smith,  New  Haven. 

Qreene,'~Qt.  W.  Smith,  White  Hall;  J.  a  Deck,  Roodhouse;  David  Felmley,  OairoU- 
ton. 

Orundg. — ^R.  D.  Fuller,  Mazon;  L.  T.  Regan,  Morris. 

JJomOfoa.— A.  K  Todd,  Belle  Prairie;  J.  M.  Bi^rstaff,  McLeansboro. 

Hdjicoek, — Lionel  Fairfax,  Dallas  City;  S.  Ensminger.  Augusta;  J.  A.  Soudeis,  Ham^ 
fiton;  J.  R.  Allan,  Carthage. 

^oftliii.— James  N.  Derr,  Biggsville;  Mn.  F.  £.  Boden,  Oqnawka;  W«  V.  EagUst^ 
CSannan. 

Senrjf»—E.  C  Koaaeter,  Kewanee;  John  liadenahan,  Galva 
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/ro^ruois.— Lyon  E[arr,  LocUk;  Theo.  H.  Hanej,  Onarga;  C.  C.  Wilson,  Cissna  Park;  P. 
J.  Kunts,  Sheldon. 

•/oflfwr. — ZiDman  Jones,  Vale;  May  Taylor,  West  Liberty;  N.  S,  ScoTell,  Newton. 

Jeney, — J*  Pike,  Jeraeyville. 

Jb/)ai»«M,— A.  K  Kimokey,  Elizabeth;  John  W.  Wilcox,  Scales  Moand;  E.  A.  Frit- 
ter,  Warren. 

Joknmm, — ^D.  J.  Cowan,  Vienna;  C.  C.  Cross,  New  Bnmsides. 

K€me.--0.  T.  Snow,  Bataria;  F.X<.  Morris,  Elbnm;  R.  McCay,  Elgin;  John  M.  Eay- 
moDd,  St  Charles. 

Kankakee, — F.  N.  Tracy,  Kankakee;  J.  N.  Mercer,  Manteno. 

JfeiKia^.— J.  N.  Wayman,  Yorkville;  A.  O.  Cnrran,  BrietoL 

JTfiMr.— W.  H.  Givler,  Wataga. 

La  8aiU, — William  Jenkins,  Mendota;  J.  P.  Toder,  Marseilles;  L.  J.  Qnantrell,  Earl- 
▼ille;  R.  Williams,  Streator. 

Lawrence. — ^Effie  Heath,  Sumner. 

Lee,—K  C  Webster,  Dixon. 

Lmngtton, — ^Edward  Bangs,  Fairbury;  C.  £.  Schlabaeh,  Chatsworth;  H.  D.  Fisk, 
Dwighl 

Logan. — ^W.  T.  Bromfield,  Lincoln.  ^ 

Maecupin,-^,  O.  Kennedy,  Stannton. 

Madimn. — Rudolph  Yon  Pfleger,  Venice;  R.  A.  Haight,  Alton;  J.  Y.  Pearce,  Alhambra; 
Wm.  L.  Tarbet,  Alton;  J.  G.  Reynolds,  Wanda;  Theo.  Adelman,  St.  Jacobs;  L.  T.  Ken- 
nedy, New  Douglas. 

JfoTMrn. — M.  M.  Merriman,  Patoka;  J.  H.  Brinkethoff,  Salem;  R.  J.  Moore,  Centcalia. 

ManhaU, — J.  E.  W.  Morgan,  Wenona. 

ifoson.— J.  A.  McComas,  Manito;  W.  H.  Smith,  Mason  City. 

Maaeae, — J.  M.  Helm,  Samoth;  J.  F.  Nicholson,  Metropolis  City;  J.  F.  Hight,  Samoth; 
D.  B.  Kerr,  Metropolis  City. 

MfcDowmgh, — C.  A.  Head,  Bardolph. 

MeHtnry, — J.  A.  Sheldon,  Huntley;  S.  M.  Grimes,  Nunda. 

McLean. — M.  V.  Zimmerman,  Belle  Flower;  C.  L.^Howard,  Saybrook. 

Menard, — H.  M.  Steidly,  Green  view;  S.  McBride,  Petersburgh. 

Mereer^—k,  L.  Atwood,  Keithsburgh;  E.  E.  Law;  Millersburg;  G.  N.  Kneeland, 
Aledo. 

Monroe, — J.  R.  Walker,  Colnmbia. 

Morgan, — Geo.  M.  Oakman,  Meredosia;  J.  G.  Patterson,  Jacksonville. 

MouUrie. — J.  J.  Wilkinson,  Lovington. 

Ogle, — R.  W.  Burton,  Polo;  Horace  G.  Kauffman,  Mount  Morris;  G.  N.  Maxwell, 
Byron. 

P«rry.— A.  T.  ^ne.  Old  DuQuoin. 

Piatt. — J.  T.  Reeves,  pisco;  f^rank  Colegrove,  Mansfield. 

Pike. — Robt.  L.  Underwood,  Perry;  W.  O.  Binns,  New  Salem;  J.  B.  Gragg,  Time. 

l\ipc.— J.  W.  Hodge,  Eddyville;  C.  F.  Philbrook,  Golconda. 

Pulaoki.—C.  W.  Wynant,  Mound  City;  P.  P.  Bennett,  Olmsted;  B.  F.  Sewell,  Pulaski; 
I.  M.  Taylor,  Villa  Ridge. 

Bock  /«faiK/. -^Jerome  McNeill,  Moline. 

Saline. — ^N.  R  Hodsdon,  Harrisburgh;  J.  R.  Youngblood,  Stone  Fort. 

Sangamon, — E.  W.  McDaniel,  Chatham;  J.  H.  Collins,  Springfield. 

Seott. — Henry  Higgins,  Naples;  Wm.  Gay,  Winchester. 

fi%ee^y.— Mrs.  J.  W.  Fuller,  Oconee;  C.  H.  Thrailkill,  Cowden. 

iStorlL— P.  J.  Rennick,  Castleton;  O.  W.  Henry,  Bradford;  J.  H.  Broomall,  Toulon; 
J.  F.  Reed,  LaFayette. 

Sainl  Cfair, — Arthur  O'Leary,  East  Saint  Louis;  Aug.  Gierschner,  New  Athens;  Chas. 
H.  Kammann,  Mascoutah;  C.  B.  Carroll,  East  Saint  Louis;  H.  B.  Frein,  Smithton;  J.  W. 
Farmer,  West  Belville. 

Tazewell, — P.  H.  Lormer;  Hopedole;  W.  I.  Dickson,  Bradley;  C.  L.  Farrington,  Pekin; 
J.  S.  Cole,  Minier;  G.  W.  Warner,  Mackinaw;  J.  L.  Hartwell,  Wasliington. 

(7itto]i.---John  J.  Ferrill,  Cobden;  John  W.  Wood,  Cobden;  M.  V.  Baggott^  Jonesboro. 

VermiUon, — David  Mead,  Danville. 

Wabash. — G.  L.  Guy,  Mount  Carmel;  0.  C.  Harper,  Mount  Carmel. 

Warren, — I.  C.  Stockton,  Kirkwood;  J.  N.  Cox,  Alexis. 

Wa^^ingion. — C.  B.  Gudgeon,  Elkhom;  J.  L.  Frohoc,  Ashley. 

Wayne, — B.  Loor  Seneff,  Mount  Erie;  W.  B.  Davis,  Fairfield. 

Whiieoide, — A.  Baylias,  Sterling;  F.  F.  Harding,  Sterling;  F.  S.  Johnson,  Tampico; 
WllbJ.  Johnson,  Prophetstown;  R.  V.  DeGroff,  Fulton. 

wm. — Aug.  Mane,  Mokena;  D.  Mnir,  Frankfort  Station;  George  B.  McClelland, 
Chanoahon;  Charles  Curtis,  Lockport;  C.  W.  Minard,  Wilfnington. 
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Williamson, — James  W.  Turner,  Crab  Orchard. 

Winntsbago. — W.  W.  Austin,  Kockton. 

Woodford.— T.  J.  Robson,.^5eoor;  Thomas  E.  Cleland,  Washburn;  M.  P.  Lacklandi 
Roanoke. 

Several  of  the  above-named  gentlemen  have  furnished  reports  which  have  been  pub- 
lished in  the  Monthly  Weather  Review. 

The  Monthly  Weather  Review,  published  by  this  office,  continues  growing  in  yalue, 
popularity,  and  amount  of  matter  contained  therein.  It  is  now  a  neat  pamphlet  of 
about  forty  pages,  containing  a  general  summary  of  the  weather,  remarks  of  observers 
giving  items  of  local  in teres^  and  numerous  tables  embracing  dX\  the  weather  cpndi- 
tionsof  the  month  of  which  it  is  a  record.  Two  thousand  copies  are  published  and  diss 
tributed  montiily  through  the  State.  This  work  is  greatly  facilitated  by  the  kindness 
of  the  Chief  Signal  Officer,  who  has  detailed  an  experienced  observer  of  the  Signal  Serv- 
ice to  act  as  assistant  to  tUe  director.  Sergeant  James  Cassidy,  now  assisting  the  di- 
rector in  this  work,  has  rendered  this  office  efficient  and  valuable  service  in  connection 
therewith. 

Another  publication  of  this  office  is  the  Weekly  Crop  Bulletin,  which  is  issued  in  con- 
junction with  the  Crop  Bulletin  now  being  published  by  theChief  Signal  Officer.  This 
Bulletin  is  issued  from  this  office  every  Saturday,  and  reports  the  condition  of  the  tem- 
perature, raiufall,  and  siJhshine  for  the  preceding  week,  as  well  as  the  effect  of  the 
weather  on  vegetation  and  farming  operations  generally.  These  weekly  reports  give 
the  fruit  prospects,  the  condition  of  the  various  crops,  the  live  stock,  and  other  matters 
of  general  interest  to  the  producer  and  consumer.  The  services  of  the  regular  crop  re- 
porters, as  well  as  the  regular  observers  of  the  weather  service,  are  called  upon  for  the 
information  ^hich  is  summarized  in  this  bulletin,  which  is  compiled  from  eighty  to  one 
hundred  reports  received  on  Saturday  of  each  week  during  the  crop  season.  Upon  re- 
ceipt of  these  weekly  reports  the  information  is  tabulated,  and  the  results  embodied  in 
a  circular,  which  is  printed  on  an  Edison  mimeograph  (inclosed  is  a  copy  of  last  Sat- 
urday's issue)  and  five  hundred  copies  are  at  once  mailed  to  all  the  principal  newspa- 
pers through  the  State,  and  to  the  Associated  Press,  which  telegraphs  it  to  the  principal 
papers  of  the  country.  It  is  thtks  very  widely  distributed,  being  quite  generally  pub- 
lished by  the  metropolitan  dailies  and  in  the  live-stock  and  agricultural  press. 

The  weather  forecasts  or  indications  have  also  been  telegraphed  daily  (except  Sun- 
days), at  the  expense  of  the  Government,  to  the  leading  points  in  the  -State,  and  have 
been  highly  appreciated  by  our  citizens  generally.  The  following  is  a  list  of  places  re- 
ceiving such  indications,  aa  well  as  the  names  of  the  displaymen  who  display  the  usual 
flags  for  the  information  of  the  public: 


Name  of  displaTman. 


George  W.  Gyrus 

J.  Stem  &  Sons 

M.  S.  Oudjrn 

C.P.Mason 

L.  Q.  Burrows 

8.  A.Fasie  

M.Kahn&Co 

P.Walker 

Mcintosh  &  Son ^ 

J.  C.  Jewell 

Paris  Republican 

H.  Weicbelman 

Jos.  Urbani 

P.  A.  Coal 

J.  W.  Lambert „ 

John  McPherson 

A.  O.  Atherton 

James  P.Morrow ....: 

George  W.  BaHlett 

J.  R.  Campbell 

Jos.  A.Spangrlor 

K.£.  Fitch 

Henry  Upsall 

Fr.Schaub 

W.  A.  Manifield 

Holmes  Miller  &  Sons 

M.ausifcl 

R.  H.  Rugrgles 

G.  W.  Barr 

W.  L.  Foote 

Wade  Brothers 

John  Irwin 

J.W.Lumpkin 

Samuel  Hays 

London  Clotbins:  Company.. 


Camp  Point \ 

Quincy J 

Greenville 

Buda 

Lanark 

Martinsville. 

Mattoon 

Robinson 

Clinton  

Tuscola 

Paris 

Bffin{;ham 

Vandalia y 

Gibson  City ^ „  ) 

Pazton ../ 

Benton 

T^wistown 

Carrollton 

Morris 

McLeanaborough 

Carthage 

Oalva 

Watseka.., 

Galena 

Elgin 

Aurora. 

Ottawa 

Mendot« 

Bridgeport 

Dixon ., 

Pairbury 

Decatur , 

Carlinvllle 

Alton 

CentnUia.. , 


Oonnty. 


Adams. 

Bond. 

Bureau. 

Carroll. 

Clark. 

Coles. 

Crawford. 

DeWitt 

Douglas. 

Edgar. 

Effingham. 

Fayette. 

Ford. 

Franklin. 

Fulton. 

Greene. 

Grundy. 

Hamilton. 

Hancock. 

Henry. 

Iroquois. 

Jo  Daviess. 

Kjine. 

La  Salle. 

Lawrence. 

Lee. 

LiTingfton. 

Macon. 

Macoupin. 

Madison. 

BCaiion. 
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NAme  of  diapIsTmaa. 


'•«•••  ••  • 


ELL.Bacihanftn 

Jonmal  Printins:  Oompany. 

W.  O.  Davis « 

John  W.Bdwardfl^ 

N.8.0owen.^ 

Qeoise  H.  Ades. 

Gomstock,  Av«ry  it  Co 

Romeo  Friganxa 

C&W.Bddy 

C.  S.  QL  Vrain 

P.  M.  BoureU ...^.... 

Qr^asA  Grace 

A.  BLHatch 

Curt  Heinfelden. 

Jo«.  Emmerl 

B.CAUenworth 

John  Back. 

Smith  A  Dunbar. 

F.B.Loenard 


Laeon 

Haoomh.. 

Woodstook..... 
Bloomingion. 

Aledo 

litohflald 

Byron 


••••«••••■•••««•«••••«•••• 


Mound  City. 
Hennepin.... 

Chester. 

Olney 

Harnsburg . 

Windsor 

BeUeWUe .... 

Preeport 

Pekln. 

Oobden 

Monmouth.., 
Joliol .» 


•••••••••««•••  •• 


County. 


MaishaU. 

MoDonough. 

McHonry. 

McLean. 

Mercer. 

Montgiomexy. 

Ogle. 

Peoria. 

Pulaski. 

Putnam. 

Bandolph. 

Richland. 

fialine. 

Shelby. 

Saint  Clair. 

Stephenson. 

TaxewelL 

Union. 

Warren. 

WUL 


The  minois  State  weather  service  has  ooBstantly  increased  in  popolaiity  with  Um 
general  pnblic  since  its  organization  in  1877,  and  the  importance  to  all  classes  of  the 
meteorological  data  collected  and  pablished  in  connection  therewith  is  not  questioned 
by  any  one  familiar  with  the  same. 
Respectfully  submitted. 

Charles  Mills, 
Diredor^  HUntria  Weather  Service. 

Jambs  Cassidt, 
SergeatU^  Siffmdl  C&rpe,  AMitiant, 
The  Chisf  Signal  Officeb, 

WtUMnffUm^  D.  C. 


illinois  crop  prospactb. 

Bkpartment  of  Agriculturb, 
-  Spnngfidd,  Jidy  21,  1888. 

The  crop  correspondents  of  the  State  department  of  agriculture,  the  signal  serrice, 
and  the  county  observers  of  t)ie  Illinois  State  weather  service,  representing  all  portions 
of  the  State,  have  made  the  following  report  for  the  week  ending  July  21,  1888,  to  the 
secretary  of  the  State  board  of  agriculture  concerning  the  weather  and  the  condition 
of  the  growing  crops: 

TemperaiuTe, — The  mean  temperature  has  not  been  up  to  a  seasonable  average  during 
the  past  week.  The  prevailing  humidity  of  the  atmosphere  and  sunshine  have  made 
the  conditions  for  farming  operations. 

BainfaU, — ^The  precipitation  during  the  past  month  has  been  ample  for  growing  crops 
in  nearly  all  portions  of  the  State,  and  notwithstanding  the  limited  rain&ll  dnring  the 
past  week  the  localities  needing  rain  are  the  exception. 

Sunshine. — There  has  been  a  seasonable  amount  of  sunshine  during  the  past  week  and 
tiie  conditions  have  been  &vorable  for  the  growth  and  the  harvesting  of  the  crops. 

Corn, — In  all  excepting  a  few  connties  the  condition  of  com  is  up  to  a  July  average. 
This  crop  is  making  rapid  and  satisfactory  growth  except  in  some  of  the  southeast  coun- 
ties, where  the  chinch-bugs  are  present  in  large  numbers. 

Onte, — ^This  crop  is  being  harvested  in  many  of  the  central  counties  at  great  disad- 
vantage and  loss,  and  where  so  badly  lodged  will  not  make  half  an  average  yield  per 
acre.    The  quality  is  good. 

Winter  wJieat.— The  crop  is  generally  in  shook,  and  some  thrashing  has  been  done. 
The  yield  per  acre  in  the  central  portion  of  the  State  will  be  about  up  to  an  average; 
the  qnality  is  from  medium  to  poor.  There  is  considerable  complaint  of  wheat  sprout- 
ing in  the  shock  in  central  Illinois,  where  the  rains  have  been  heavy  and  frequent  since 
the  beginning  of  harvest.  There  will  be  nearly  an  average  yield  per  acre  of  spring 
wheat  in  the  northern  counties. 

Meadoujs,  —The  hay  crop  will  be  larger  than  expected,  and  the  late  cutting  la  being 
saved  in  better  condition  than  that  harvested  early  this  season. 

Patiures. — Grass  has  made  good  growth  since  the  general  rains,  and,  excepting  in 
some  of  the  southern  and  a  few  of  the  northern  counties,  is  not  needing  rain. 
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Bye, — This  crop  has  generally  been  saved  in  good  condition,  and  the  yield  is  per  acre 
up  to  the  ayerage. 

i^t^.— The  frait  prospects  are  very  good  in  the  soatheastern  portion  of  the  State,  and 
in  other  sections  there  will  be  a  iaiger  crop  of  apples  and  small  yarieties  of  friiit  than  for 
some  yean  past 

C.  F.  If  ILLS, 

JJVruCtOT» 

J  AMIS  GaSSIDY, 

Sergeant^  Signai  €hrp$,  AengtanL 


pnclMiire  y.] 


INDIANA  SIGNAL  SERVICE. 

PUBDUB  UNIVEBSTTY, 
La  FapeUe,  Ind.,  July  3,  188a 

SiB:  I  liaye  the  honor  to  make  the  following  report  in- regard  to  the  operations  of  the 
Indiana  signal  service  for  the  year  ending  Jane  30, 1888:  The  namber  of  observers  has 
increased  from  twenty-six  in  1887  to  thirty-one  at  present.  The  reports  received  are 
itaore  complete  and  come  in  more  promptly  than  formerly.  The  increase  in  observers  is 
in  the  northern  coanties,  where  they  were  the  most  needed.  A  regular  monthly  bulletin 
of  twelve  pages  is  published,  containing  the  results  of  observations  by  observers,  compar- 
ative tables  of  temperature  and  precipitation  at  various  State  stations  from  five  to  thirty- 
foar  years,  and  comparative  tables  of  atmospheric  pressure  at  various  stations  from  nine 
to  twenty-seven  years.  The  bulletin  also  contains  a  ^ist  of  places  at  which  the  Cincin- 
nati, Indianapolis,  Saint  Louis  and  Chicago  Railway  Company  have  established  stations 
for  observations  of  temperature  and  st^te  of  the  weather.  These  stations  are  eight  in 
namber,  and  the  result  of  their  observations  are  published  in  the  bulletin.  The  most 
gratifying  feature  of  the  year's  work  is  the  progress  made  in  establishing  stations  at 
which  weather  signals  are  displayed.  There  are  one  hundred  and  thirty-nine  telegnims 
sent  to  sach  stations  daily,  and  as  in  a  number  of  cases  one  telegram  is  made  to  serve 
two  or  Aiore  stations,  there  are  about  one  hundred  and  fifty  display  stations  in  the  State. 

The  Cincinnati,  Indianapolis,  Saint  Louis  and  Chicago  Railway  Company  also  display 
weather  signals  on  the  side  of  their  baggage  cars. 

A  list  of  display  stations,  displaymen,  and  co-operating  railway  oomponiea  is  giyen 
below. 


List  of  signal  service  display  stations  estaUisked  hy  the  Indiana  State  tDeaiher  service  where 

weather  and  temperature  syinbols  are  displayed,    " 

[These  plnoes  receive  the  weather  indioations  daily,  except  Sundays,  at  Qovemment  expense,  at  7 
a.  m..  and  the  flags  displayed  indicate  the  probable  features  of  the  state  of  weather  ana  tempen^ 
ture  for  the  space  of  twenty-four  .hours  from  that  time.  Prior  to  a  probable  sadden  and  ipreat  taXk. 
in  temperature  the  cold-wave  slsrnal  is  also  displayed  at  these  stations.] 


Dlsplayman. 


A.  Marks&Son 

8,  D.  Symmes 

O.  O.  Boerner 

Cronbach  it,  Bro 

Peter  Lichtenfels  ^  Co.... 

0.  O.  Oakey 

Frank  Weikle 

J.  E.  Allen  h,  Co 

Conwuy  &  Childs 

A.  R.  Wayman.. 

Q.  J.  Noblitt 

Dimick.  Helera  &  Lewis. 
A.  O.  Bates 

1.  D.  Phelps 

J.  W.  May 

The  Gazette  Company 

Fire  Department 

Merchants*  Exchange .... 


Madison,  Ind. 
Crawfordsville,  Ind. 
Vevay,  Ind. 
Mount  Vernon,  Ind. 
Richmond,  Ind. 
Terre  Haute,  Ind. 
Lawrenceburgh.  Ind. 
Qreencastle,  uid. 
Greensburgh,  Ind. 
New  Castle.  Tnd« 
Columbus,  Ind. 
Princeton,  lud. 
Rockville,  Ind. 
La  Porte,  Ind. 
Salem,  Ind. 
Washington,  Ind. 
lA  Payette,  Ind. 
Bvansyille,  Ind. 


Dlsplaymian. 


J.  M.  Bradford 

Swain  k.  Swain 

.Tohn  A.  Porsythe... 
George  P.  Moog ..... 

W.  8.  Martin 

Branham  &  Co.. 

A.  M.  Kuhn  &  Co  . 

H.  B.  Agar.. 

Thomas  A.  Starr.... 

George  Russell 

John  A.  Polk 

William  Banes. 

E.  O.Smith 

Buck  &  Harrold 

R.  H.  Edmunds 

William  Pttlts 

P.  W.  Pair 

8.  B.  0*Neel 


Frankfort.  In^. 
BlufRon,  Ind. 
Seymottr,  Ind. 
Huntingburgh,  Tad. 
New  Albany,  Ind. 
Indianapolis,  Ind. 

Do. 
Haaleton,  Ind. 
Goshen,  Ind. 
Irvington,  Ind. 
Greenwood,  Ind. 
MeUunora,  ind. 
Frankton,  Ind, 
Clay  Oily,  Ind. 
PUinfleld.  Iiid. 
CrotbersviUe,  Ind. 
New  Era,  Ind. 
I>0|M>nt,  Ind. 
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IJtt  of  signal  service  ditplap  ttaiions  eUahiished  hy  the  Inditma  State  weaiher  service  where 

ioeaiher  and  iea^^<Uure  sffmbcls  are  displayed — Continaed. 


Diol^ynuui. 

PJaoe. 

Displaymaa. 

PUboe. 

B.  F.  Clark.. 

Zionsyille,  Ind. 
Flora,  Ind. 
Lexington,  Ind. 
Crown  Point,  Ind. 
Rossville,  Ind. 
Brooklyn,  Ind. 
Rookport,  Ind. 
Mooresville,  Ind. 
RusseUviUe,  Ind. 
Liberty,  Ind. 
Colbum,  Ind. 
Marion,  Ind. 
Jeffianonville,  Ind. 
Plymouth,  Ind. 
Danville,  Ind. 
Pendleton,  Ind. 
Newport,  Ind, 
,Bloomingdale,  Ind. 
Bridgeport,  Ind. 
Tipton,  Ind. 
Marshall,  Ind. 
Campbellsburarh,lBd. 
Rushville,  In<L 
Marco,  Ind. 
Patoka,  Ind. 
Lawrence,  Ind. 
NoblesvlUe,  Ind. 
Worthington,  Ind. 
Sulphur  Springs,  Ind. 
Argus,  Ind. 
Atkinson,  Ind. 
Lypi^Ind. 
Spidcland,  Ind. 
Teagarden,  Ind. 
Granger,  Ind. 
Portland,  Ind. 
Dana,  Ind. 
Franklin,  Ind. 
Shelby  vilie,  Ind. 
Farmland,  Ind. 
Glenwood,  Ind. 
New  Harmony,  Ind. 
Carlisle,  Ind.    ^ 
Rensselaer,  Ind. 
Peru,  Ind. 
Earl  Park,  Ind. 
Red  Key,  Ind. 
Montolair,  Ind. 
Remington,  Ind. 
Carmel,  Ind. 
Roanoke,  Ind. 
South  Bend, Ind. 

Walter  Bradfute~ 

Bloomington,  Ind. 
Chesterton,  Ind. 
Montioello.  Ind. 

L.  S.  Myer 

T/.  F.  Mace......x.... ...... 

H.  Green — .. 

Bennett  Brothers 

Beyer  Brothers 

D.  Longneoker » 

L.  B.  Fisher « 

Warsaw,  Ind. 

TriOD  Brothers^ 

North  Vernon.  Ind. 

nfl.  ■'.-  Moon .....u... .....••. ... 

A.  F.  Bridees.. 

Brasil,  Ind. 

A.  W.  Bruner. 

Paoli.Ind. 

O.S.  Durham 

John  B.  Tyre ..... 

M.  W.  Moore 

French  &  Bramble 

Wabash,  Ind. 
Huntington,  Ind. 

A.  B.  Johnson  «, 

Kentland,  Ind. 

W.  H.  Albouffh ..« 

R.S.  PhiDOs 

Camden,  Ind. 

Dayid  Overman 

J.M.Rhodes. 

Winthrop,Ind. 

J.  C  Loomis ..  ................. 

S.  Grondyke 

Euirene,  Ind. 

D.  MoDuffle 

W.  A.  Burton 

Mitchell.  Ind. 

€too.  W.  Soearoe.. 

R.S.  Drummond 

Oaktown,  Ind. 

G.  W.  ChmiDbeU 

Kies  Brothers 

Elkhart,  Ind. 

6.  B.  Davis„ ...♦ 

David  E.  Lowe 

Foresnian,  Ind. 

Allen  Morrison 

R.  McDoukaU 

Auburn,  Ind. 

P.  W.  Oorya 

Moore's  Hill,  Ind. 

Samuel  Loacks 

Milo  Bright 

Akron,  Ind. 

O.  B.  Henderscm 

J.  Keiser 

The  Bulletin  Company 

Homer  Fisher 

Michigan  City,  Ind. 

Sim.  Pollard.. 

Anderson,  Ind. 

O.  W.  Reeve « 

Orleans.  Ind. 

C.  P.  Heim 

Locke  Ferree 

Milroy.  Ind. 

J.  P.  Key 

W.R.  Dunham 

L.  O.  BidhoD 

Kemnton.  Ind. 

NewhoMs  Jk  Bro 

Clinton.  Ind. 

Wainwright  ^  Co 

Ha1derraan&  Johnson 

<^nDi>ook  A  Oram  .,- 

Roann,  Ind. 

W.  B.  Squire.. 

M.D.  Harry 

Groodland.  Ind. 

Keil  Brothers 

Fort  Wayne,  Ind. 

M.C.  MoCormick 

Will  Haselton 

Kokomo,  Ind. 

M.  V.  Bowman 

J.Gardner 

Westville,  Ind. 

J.  H.  Thomburg^ 

J.  A.  liCwis 

Martinsville,  Ind. 

O.H.  Nixon  

Park  &Ervin 

Seottsburgh,  Ind. 

J.H.Barbour 

J.M.Winkley 

I.E.  Walker 

W.L.Day 

Monon.  Ind. 

Prank  Lowry 

Sheridan.  Ind. 

S.T.  McGovney 

I^aurel,  Ind. 

J.M.Taylor 

J.OanHcr,  jr 

Mishawaka,  Ind 

J.M.  IsraeU 

T.A.Huston 

Fortville.  Ind. 

S.B.Morrl9 

W.  J.Davisson ..... 

2.  T.  Crawford 

J.  S.  Cole 

S.  M.  Burns.. 

William  Collins 

Albany, Ind. 
B'ookston,  Ind. 
Ivowell,  Ind. 

John  Corbin 

J.N.  Adams 

Reynolds,  Ind. 

J.  (1.  Snapp M. 

Bruce  Swallow 

College  Comer,  Ohio. 

O.  E.  Marshall.. 

Carpenter  Brothers... 

J.  N.  Spencer 

Kendall ville,  Ind. 

Puterbough  Brothers 

Covington,  Ind. 

O.W.Jewell.. „.. 

A.  S.  Peacock  

Attica,  Ind. 
Galveston,  Ind. 

A.  Russell 

J.  A.  Wertz 

Jacob  Kennedy 

P.C.  Runkle 

Edinbursrh.  Ind. 

O.  J.Hopkins 

J.  A.  Ridee 

Gosport,  Ind. 

£.G.Binsford 

A.  8.  Hale 

Angola,  Ind. 

J.H.Barr 

Dalton  Hinchman 

Vernon.  Ind. 

Tribana  Cnmn^nir. ...,„,,- 

The  following  railroad  companies  sent  thQ  indications,  cold- wave  signal,  local  storm 
and  heavy  snowfall  messages  to  depots  on  their  roads:  Cleveland,  Colnmbas,  Cincinnati 
and  Indianapolis  Railway;  Indiana,  Bloomington  and  Western  Railway;  Cincinnati,  In- 
duuuipolis,  Saint  Louis  and  Chicago  Railway;  Pennsylvania  Railroad  Company;  Lonis- 
yille,  EvansTille  and  Saint  Loois  Railway;  Indianapolis,  Decatnr  and  Springdeld  Rail- 
way. 

The  Cincinnati,  IndiaviApolis,  Saint  LoTiis  and  Chicago  Railway  displays  the  weather 
symbols  on  trains. 

A  weekly  crop  bnlletin  is  issued  and  is  meeting  with  mccL  favor  among  business  men. 
Arrangements  are  being  made  to  provide  for  a  wider  distribution  of  this  bulletin  than 
has  been  possible  in  the  past. 

In  October,  1887,  Mr.  James  Cassidy,  who  had  been  detailed  to  act  as  assistant,  was 
transferred,  and  Mr.  C.  F.  R.  Wappenhans  was  detailed  to  fill  his  place.  The  success  of 
the  service  is  very  largely  due  to  the  interest  and  energy  displayed  by  these  two  gentle- 
men. 

I  would  also  acknowledge  the  valuable  service  rendered  by  Capt.  J.  B.  Conner,  of  the 
Indiana  F^mer,  in  the  work  of  obtaining  an  increase  in  the  number  of  telegrams  fur- 
nished to  this  service. 

To  the  United  States  Signal  Service  we  are  indebted  for  the  use  of  instruments,  for 
Uaak  forms,  assistants,  telegrams,  and  other  aid.    These  favors  are  hereby  gratefully 
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acknowledged.    ExpetimefttB  are  bow  being  carried  on  in  the  hope  of  fiadii^  a 
for  flags  that  will  be  more  doiable  than  that  now  in  use. 
Veiy  reepectftdly,  your  obedient  servant, 

H.  A«  HUSTOK, 

FiiBt  Lieut  H.  H.  C.  DUNWOODY, 

Acting  Chief  Signal  Ofleer,  WashinglM,  D.  C 


WEATHER  CROP  BULLEIIN  OF  THE   INDIANA  WEATHER   SERVIOB   IN   OO-OPBRATION 

WITH  THE  SIGNAL  SEEYIOB. 

Indianapolis,  September  15, 1888. 

No  rain  fell  during  the  past  week  except  light  local  rains  in  the  extreme  southern 
portion  of  the  State.  The  temperature  during  the  first  part  of  the  week  was  above  and 
during  the  Vitter  part  much  below  normal,  with  light  local  frosts  on  the  13th  and  14th. 
Much  sunsAine  prevailed  and  assisted  materially  in  ripening  com,  which  is  now  nearlj 
everywhere  out  of  danger  from  heavy  frosts  and  is  being  cut  and  put  up  in  shocks,  ex- 
cept perhaps  in  the  extreme  southern  part  of  the  State^  where  the  very  heavy  rains  dur- 
ing August  retarded  the  ripening  of  the  plant,  causing  it  still  to  be  green  and  milky  in 
some  fields,  but  after  a  vexy  few  days  this  will  be  out  of  danger  and  an  immense  and 
excellent  crop  is  assured.  Fall  pasture  in  the  southern  portion  of  t he  State  is  in  very  fine 
condition,  but  in  the  central  and  northern  portions  it  needs  much  rain.  The  condition 
of  the  weather  was  very  favorable  for  sowing  wheat;  in  some  fields  has  come  up  and 
looks  well.  ^ 

In  the  southeast  part  of  the  State  large  quantities  of  tobacco  have  alr^y  been  cut, 
and  it  is  curing  &vorably.  With  about  two  weeks  of  dear,  warm  weather  the  remain- 
ing crop  will  be  safely  secured. 

Warthingtan. — Com  is  now  safe  fh>m  frost  and  has  ripened  sufficiently  for  cutting. 
Many  are  putting  com  in  shook.  It  is  too  dry  for  the  turnip  crop.  Wheat  is  being  put 
in  rapidly.    Ko  rain. 

Seymour, — The  weather  during  the  week  has  been  very  J&vorable  for  the  maturing  of 
the  com  crop,  also  for  wheat  sowing.  At  least  85  per  cent,  of  the  com  crop  is  so  far  ma- 
tured as  to  be  out  of  danger  from  frost.  .  Another  week  and  all  will  be  safe.  The  area 
to  be  sown  to  wheat  is  8  per  cent,  above  the  average.  Much  is  already  sown,  and  soma 
is  up  and  growing  finely,  the  ground  being  in  fine  condition.  Yeiy  light  frost  on  the 
morning  of  the  14th.    No  rain. 

Vevay,  — The  crop  oondiiiions  during  the  past  seven  days  have  greatly  improved.  After 
oopions  rains  on  the  7th  and  8th,  clear  weather  has  prevwled,  agitated  by  fresh  north- 
east winds.  Evaporation  has  been  rapid,  causing  com  to  ripen  and  dry  fast,  moat  of 
which  has  already  hardened  sufficiently  to  i^ist  moderate  frost.  Large  quantities  of 
tobacco  have  been  cut  and  is  curing  fhvorably.  With  two  weeks  clear,  wami  weather 
the  crop  will  be  safely  secured.  It  is  an  immense  crop,  and  if  snccessAilly  cured  wUl 
command  high  prices.  The  soil  being  in  fhir  condition,  considerable  wheat  is  sown. 
The  pasture  continues  fresh  and  green  and  live-stock  is  in  fine  condition.  Rainfiill, 
1.25  inches. 

CrawfordsvUle.— It  is  very  dry.  Com  is  being  gathered.  Frost  on  Wednesday  and 
Thursday  nights.    No  rain. 

Mauzy. — Wheat  is  mostly  sown;  that  put  in  earlier  is  up  and  looking  well.  We  need 
more  warm  weather  to  ripen  com.     Frost  on  the  14th.    Rainfall,  .11  inch. 

Franklin. — Frost  on  the  13th  and  14th.  No  serious  damage,  bnt  it  will  show  on  ten- 
der vegetation.    The  ground  is  very  dry  and  rain  much  needed.    No  rain. 

BuUerviUe. — Farmers  are  sowing  wheat.  This  will  be  the  largest  crop  of  mast  on  the 
beech  trees  for  many  years.    Hogs  are  fattened  with  nuts.     Rainfidl,  .03  inch. 

Lafayette, — Cora  is  drying  up  rapidly.  Most  of  it  was  mature  enough  to  escape  seri- 
ous ix\jury  from  the  drought.  Chinch  bugs  have  appeared  on  sweet  com.  No  rain  since 
August  27. 

jSockviUe, — We  are  very  dry  now;  almost  equal  to  last  year.    Cora  appears  to  be  all 
safe.    Frost  on  the  13th  and  14th  did  some  ii^ury  to  sweet  potatoes.    No  lain. 
Spicdand, — The  corn  crop  is  exceedingly  heavy  and  safe.    No  rain. 
Degonia  Springs. — Wheat  ground  is  in  good  order  again  to  work.    Good  weather  to 
ripen  com  and  tobacco.    Pastures  are  in  excellent  condition.     Rainfall,  .33  inch. 

Sunman, — The  week  has  been  favorable  for  sowing  wheat,  and  it  has  ripened  the  com, 
so  that  early  corn  is  out  of  danger  of  frost;  that  which  was  planted  later  is  not  qnite 
safe  yet.    Rainfall,  .28  inch. 


^^*. 
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^omt  Vernon.— Th%  fiidl  pasture  is  the  best  we  have  had  in  seyenJ  yean.  One  fair 
and  six  clear  days  have  afifected  the  crop  very  fitvorably.  The  osnal  nomber  of  acres  of 
wheat  will  be  planted,  and  farmers  are  busily  seeding.  Wheat  advanced  to  and  firm  at 
85  cents;  com,  40  cents.    No  rain. 

Salem.— The  com  crop  promises  to  be  nnnsnally  good.  The  cool  nights  recently  gave 
some  reason  to  feai;  early  frosts,  in  which  case  a  part  of  the  crop  might  be  injored.  ▲ 
short  time  longer  without  heavy  firost  will  put  it  ont  of  danger.    No  rain. 

Angola, — Firat  frost  on  the  14th;  quite  heavy  on  low  grounds,  but  it  did  no  ii\)ury. 
Com  is  being  cut  rapidly.  Feeding  has  commenced.  Rainfall,  .35  inch. 
^Deiphi. — ^No  change  from  last  report.  As  we  have  had  no  rain,  the  fall  pasture  is  in 
worse  condition.  We  had  li^t  frosts  on  the  13th  and  14th,  which  did  not  injure  vege- 
tation. The  com  crop  in  OEffioll  Coonty  is  generally  estimated  at  40  bushels  p6r  acre. 
N<>rain. 

H.  A.  HusTOir, 
Director f  Indiana  Weaiher  Service^ 

Per  C.  F.  R.  Wappexhaks^ 
Sergeant^  Signal  Serciee^  AuisianL 


[IndoBore  VI.] 

KANSAS  STATE  WEATHER  SERVIOK 

Prof.  J.  T.  LovHWKLL,  director;  T.  B.  Jams-moB,  Signal  Servioe,  mmHaAmn* 

BvlUstin  for  May,  188a 

TBMPBBATUBK. 

The  mean  temperature  for  the  State  is  below  the  ICay  avenure,  and  this  deficiency  is 
most  marked  in  the  northeastern  counties,  where  it  amounts  to  4°  and  upwards.  It  is 
lees  marked  in  the  central-southern  counties,  being  but  1.2°  below  the  averagein  Snmnei 
County,  but  the  deficiency  increases  from  here  west,  and  is  2.6°  in  Ford  County.  The 
average  temperature  for  the  eastern  division  is  63°,  for  the  middle  division  63°,  and  for 
the  western  division  59°.  Average  for  the  State,  62°.  The  average  maximum  tempera- 
tare  for  the  State  was  88°,  while  the  average  minimum  temperature  was  39°.  The 
temperature  conditions  were  uniform  in  the  middle  and  eastem  divisions,  but  ranged 
slightly  lower  in  the  western  division,  the  average  highest  and  lowest  temperatures  be- 
ifig  a  degree  lower,  and  the  mean^being  four  degrees  lower  than  in  the  other  divisions. 

The  frosts  of  the  14th  and  19th  did  much  damage  to  gardens  and  blasted  many  buds. 

PEKCIPITATION.  • 

The  average  rainfall  for  the  State  was  3.24  inches;  for  the  eastem  division  it  was  3.50; 
for  the  middle  division,  3.20;  and  for  the  western  division,  3.03.  Of  the  total  flfnount 
fallen  in  the  State  the  eastern  division  received  36  per  cent.,  the  middle  division  33,  and 
the  western  31  per  cent.  In  Wyandotte  County  there  was  an  average  rain&ll,  which 
extends  through  Jefferson,  Jackson,  Pottawatomie,  Riley,  and  WashiuKton  Counties, 
while  the  counties  north  and  east  of  these  received  an  excess.  The  counties  north  of 
the  Smoky  Hill  liiver  and  west  of  Mitchell  and  Jewell  generally  received  an  average 
rainfiahll,  as  did  also  the  southern  tier  from  Sumner  to  Cherokee.  Throughout  the  rest 
of  the  State  a  deficiency  exists,  which  is  greatest  in  Shawnee,  Wabaunsee,  aud  Morris. 
During  first  three  days  of  the  month  there  was  an  excess  of  rain  in  the  counties  drained 
by  the  Republican  and  Solomon  Rivers,  an  average  rainfall  in  those  drained  by  the 
Smoky  Hill  and  Blue  Rivers,  and  in  Montgomery  (k»nnty,  but  a  deficiency  over  the  rest 
of  the  State.  During  the  week  ending  May  10,  there  was  a  deficiency  in  the  extreme 
westem  counties,  and  in  the  eastem  counties  south  of  the  Kaw.  including  the  counties 
drained  by  the  Verdigris  and  Walnut  Rivers,  and  an  excess  in  Harper  and  Kingman, 
and  from  Russell  northeastward  through  Marshall  and  Doniphan.  During  the  week 
ending  May  17  the  deficiency  noted  the  previous  week  spread  over  the  entire  State  ex- 
cept the  southern  tier  of  counties  east  of  Harper,  thefe  being  a  decided  excess  in  Sum- 
ner and  the  counties  east.  During  the  succeeding  week  there  was  a  good  average  rain 
over  the  State,  except  in  the  counties  from  Jewell  to  Butler  and  eastward  to  Douglas 
and  I<Yauklin.  And  during  the  last  week  there  was  a  deficiency  in  all  of  the  State  south 
of  the  Kaw  and  Smoky  Hill  Rivers,  with  a  decided  excess  in  the  northern  counties. 
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HAIL-STOBMS. 

A  severe  Hail-storm  hi  Cload  Goiiiily  on tbe  11th  did  aboat$3,000dftiiume  in  Ccmcofdl^ 
but  mach  greater  in  the  county.  The  hail  not  only  cut  down  the  yonnf<  crops,  bnt  strip- 
ped the  hatk  off  the  trees.  On  the  afternoon  of  the  21st  a  hail-stonn  came  into  the 
State  throtigh  Greeley  and  Wallaee  Counties,  feom  Bent  Gonnty,  Colo.  This  storm  bore 
nearly  straight  east  through  the  State.  There  were  three  main  tracks  through  the 
State,  from  20  to  30  miles  apart  The  northern  track  passed  through  Wallace  Gounty 
and  on  eastward  through  Douglas.  The  central  track,  erassing  the  northern  part  of  Oiee- 
ley ,  passed  eastward  through  that  tier  of  counyes,  doingsome  damage  togardensin  its  pass- 
age. It  deposited  hail-stones  ''shoe- top  deep^'  in  the  southern  part  of  Osage  Coiintjy. 
The  southern  track  passed  across  the  aouthem  part  of  Greeley  and  northern  portion  of 
Hamilton  Ck>nnti68.  Sweeping  eastward,  it  greatly  damaged  all  crops  in  the  northsm 
part  of  Harvey  County,  and  did  considerable  damage  in  the  northern  portions  of  Butler 
and  Greenwood,  southern  parts  of  Coffey,  Anderson,  and  Linn,  and  some  damage  in 
Woodson,  Allen,  and  Bourbon.  A  severe  liailHstorm  the  week  previous  (on  the  17th)' 
passed  from  Pratt  southeast  tiiroagh  Cowley,  Chautauqua,  and  Afont^mery.  On  the 
evening  of  the  25th  another  hail-storm  cromed  the  west  line  into  Wallace  County,  and 
bearing  a  littlenorthof  eastdid  very  much  damage  in  day,  Riley,  and  other  eastern  coun- 
ties on  the  26th.  During  the  same  day  a  severe  hail  and  wind  storm  cut  across  Decatur 
and  Norton  Counties,  and  sweepingidown  the  Solomon  valley,  causing  much  damage  in 
its  coarse,  it  Joined  the  one  from  the  west  in  Clay  County.  A  third  track  paaaed  throu|^ 
Washington  and  Marshall  Counties  on  the  same  afternoon  (26tb}. 

CHINCH  BUGS. 

The  cool  weather  of  the  past  three  weeks  seems  to  have  prevented  the  second  brood 
from  hatching,  as  reports  from  all  sections  save  Woodson  County  state  that  the  pest  is 
**  fast  disappearing  from  some  oause." 

The  remarks  by  the  observers  herewith  are  interesting  as  showing  the  advance  of  the 
season. 

The  rainiklltaUQS  are  oontinned  this  month,  and  some  temperature  tables  added. 

CABKEISO. 

On  the  3d  we  had  the  unprecedented  rainfiEilI,  for  this  locality,  of  1.1  inches  in  half  an 
hour,  iklling  between  6.30  a.  m.  and  7  a.  m.  A  light  frost  occurred  on  the  t4th,  but 
did  no  material  damage.  On  the  17th  we  had  a  fine,  misty  rain  all  day,  the  best  kind 
of  a  rain  for  vegetation. 

CAWKU  CITY.    "    . 

On  the  2d,  appearance  of  a  heavy  thunder-storm  in  the  east.  On  the  26th,  at  2  a.  m., 
jk  heavy  hail-storm  lasting  about  15  minutes,  and  accompanying  an  electrical  storm.  At 
8  p.  m.,  same  day,  an  electrical  storm  and  hurricane  from  the  west  did  considerable  dam* 
ago  all  through  this  country. 

*  oiBSOir. 

Evenings  and  mornings  very  cold  for  time  of  year.  Xumerous  showers  have  Allen 
this  month,  and  coming  gently  very  little  escaped  into  the  creeks.  On  the  9th  a  heavy 
fog;  18th,  a  slight  frost.  On  the  23d  and  26th  haU  fell  the  size  of  small  bill's  eggii 
very  little  damage  done  in  this  section. 

nrDSPSNDBKCI. 

The  notable  features  of  the  weather  were  the  fluent  changes  or  cool  waves  which 
followed  all  rain  or  thunder  storms,  rather  than  the  average  low  temperature,  which  vras 
unfavorble  for  com,  cotton,  etc.  The  month  closes  with  all  crops  in  good  condition  and 
favorable  weather,  with  no  insecte  interfering,  bnt  the  web- worm  moth  {Euryereon 
rantaUs)^  that  vras  so  injurious  to  com  and  gardens  in  1885,  has  appeared  in  large  num- 
bers; the  larvas  or  caterpillars  have  not  made  their  appearance  at  the  close  of  the 
month.  The  windHstorms  on  the  17th  and  25th  damaged  orehards  by  blowing  down  some 
trees;  also  bams,  ont-bnildinga,  ete.,  were  damaged  in  some  localities.  As  a  whole,  the 
month  was  favorable  to  crop  growth.  Com  is  late  and  small,  but  has  a  good  color,  and 
is  growing  rapidly  at  close  of  the  month. 

Temperature. — The  mean  temperature  of  64.6^  is  1.9^  below  the  May  average  for  past 
seventeen  years.    The  highest  mean  fbr  May  was  72*",  in  1880;  the  lowest  was  60.8^iii 
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183%  ThB  mma  ttm^fumtsxn  fiir  this  spring  Is  64.4%  and  is  1.8P  below  ilie  spfing  a^er- 
MS  Ibr  tbs  past  asTsntosn  years.  The  hi^iest  spring  aToiage  was  61.8^,  in  1879;  the 
lowert  was  ^9.^,  in  1874. 

BaittfalL-^Tho  tmnMk  of  4.82  inches  is  .69  inch  above  the  aveiage  for  sixteen  yeais. 
Tbe  lamst  May  lainlaU  was  19.06  inches,  in  1878;  while  the  smallest  was  .88  inch,  in 
£074    The  amoont  for  spring  is  13.28  inches,  which  is  3.37  inches  above  ^le  spring 
wrcmge.     The  gieatest  spring  lainSidl  was  l9.i69  inches,  in  1878;  the  least  was  6.63,  in 
18T9. 

We  had  a  very  light  fiost  on  the  14th— merely  traces  of  finost  on  bottoms.  The  hail 
on  the  Sd  was  the  size  of  liazel  nats,  while  that  on  the  16th  was  1}  inches  in  diameter. 
Lnnar  hido  on  the  2l8t  and  26th,  having'the  colors  of  the  rainbow. 

JAOKflfnriA. 


Dews  freqnent;  fog  on  the  2d  and  6th;  OMnbows  on  the  6th,  8th,  20th,  2l8t,  2&th; 
zodiacal  light  on  the  3d,  4th,  8th,  9t)i,  10th,  11th,  13th,  29th;  mirage  on  tbe  20th;  29th, 
30tfa;  parhelia  on  the  10th.  Bntdier  birds  appeared  on  the  Ist,  bam  swallows  on  the 
9lh,  ytpfit  on  the  lOth,  sand  lizard  on  the  11th,  honse  martin  on  the  22d,  chinch  bngs  on 
on  the  31st 

Distant  lightning  on  the  1st,  2d,  6th,  6th,  9th,  lOth,  13th,  16th.  Appearance  of 
thonder-storms  elsewhere — 9th  in  the  east,  26th  in  the  west  and  northwest.  On  the 
17th  hoKvy  thnnder-storm  at  this  station,  when  1.61  inches  of  rain  fell  in  two  hours. 
On  the  22d  a  bright  rainbow  at  sunrise.  On  the  23d  a  heavy  rain  with  some  hail. 
Wheat  headed  oat.  Oats  partly  headed.  Grass  good.  Com  good,  but  not  as  large  as 
it  has  been  at  this  date  the  past  two  years.  We  have  had  an  abundance  of  rain  this 
montii.  In  May,  1887,  we  had  2.91  inches.  The  ponds  are  now  full  and  the  ground  is 
ihoronghly  soaked. 

TOBONTO. 

ThnnderHBtorm  formed  overhead  on  the  2d  and  passed  to  the  northeast.  On  the  7th  a 
thnnder-storm  passed  south  of  the  station,  going  east.  On  the  9th  another  one  passed 
south,  going  east.  On  the  17th  one  paas^  over  the  station  going  cost,  and  on  the  23d 
another  paned  over  us,  going  eastward,  from  which  we  received  the  heaviest  rainfall  of 
the  month.  Hail  at  Yates  Center  on  the  9th  and  22d.  Light  frost  on  the  4th  and  14th, 
slightly  damaging  tbe  com  and  potatoes.  The  mean  temperature  of  61.9^  is  2.6^  below 
the  average  llay  texnperature  for  the  past  eight  years.  The  highest  mean  occurred  in 
1880,  when  it  was  70^  the  lowest  mean,  66.8^.  occurred  in  1882.  The  rainfall  of  1.34 
inches  is  3.42  inches  below  the  May  average  for  eight  years.  The  laigest  May  rainfall 
was  9.00  inches,  in  1881 ;  while  that  for  the  present  year  is  the  smallest  on  our  record. 
The  month  has  been  far  too  dry  for  crops,  but  veiy  favorable  for  insect  pests. 

WABJBFIBLD. 

A  destractive  hail-storm  passed  over  this  place  on  the  morning  of  the  26th,  striking 
here  about  4.25  a.  m.,  breaking  34  lights  of  glass  on  the  north  and  west  sides  of  my 
house  (about  4  miles  southwest  from  Wak^&eld),  destrc^ing  in  its  track  all  small 
firnitS)  cereals,  and  gardens. 

WATEBVnXK. 

Sflfvere  wind  on  the  26th  from  west  of  north,  blowing  over  windmills  and  outhouses; 
lasted  fifteen  to  twenty  minutes.  Heavy  rain  north,  raising  the  Little  Blue  Biver  6 
ftet  in  four  houm. 

WKLLINGTOy. 

The  mean  temperature  was  63.6°,  wMcb  is  1.2°  below  the  May  average  for  the  past 
ten  years.  Tbe  wamiest  May  on  our  record  was  in  1880,  with  a  mean  temperature  of 
71.1°,  whUe  the  coldest  was  68.2°  in  1882.  The  maximum  for  the  month  was  88°,  on 
the  16th.  There  have  beev  six  higher  temperatures  in  previous  years,  and  of  the  min- 
imum (40^  on  the  4th)  there  have  been  six  lower  temperatures  in  previous  years. 
Though  tha  temperatom  has  several  times  neariy  reached  the  frost  limits  yet  no  frosts 
have  been  observed.  The  total  prec^tation  for  tha  month  was  4.66  inches,  which  is 
.23inch  below  the  May  aTongefor  the  paatteayeaa.    The  laigest  May  rainfUl  was 
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9.37  inches,  in  1881;  the  least,  .88  inch,  in  1686.  Loeait  trees  and  snowhalls  were  in 
bloom  on  the  2d;  strawberries  ripe  on  tibe  10th;  wheat  in  bloom  on  the  16th;  cherxiei 
ripening  on  the  24th;  potatoes  ready  for  market  by  the  24th;  during  the  last  ten  days 
prairie  and  tame  grasses  sufficiently  high  to  mow  for  hay.  At  close  of  month  wheat, 
oats,  and  com  are  eight  days  in  advance  of  the  nsoal  time.  The  record  of  former  Mays 
shows  set  oral  instances  where  wheat  harvest  commenced  on  the  25th,  bat  the  wheat 
this  month  has  an  nnosnally  heavy  growth  of  stalk  and  head,  in  view  of  which  fact  the 
abundance  of  moisture  in  the  soil  has  a  tendency  to  delay  wheat  harvest  from  fi^eto 
ton  days  later  than  mual. 


im.inche$,  as  obaened  at  Leavenworth,  Kana, 
[Signal  Servloe  oboerrationa.] 


Tean. 

Jan. 

Feb. 

Biar. 

Apr. 

May. 

June.  July. 

▲off. 

Sept. 

OcL 

Nov. 

Dee. 

JBfll0ftQ»»*  «••-■•  «••••••■■•■••••  ■•«•«• 

4.75 
&.15 
196 
8.85 
5.71 

10.00 
6.27 
0.90 
1.60 
5.27 
5.27 
5.06 

10.  »l 
8.83 
4.00 
4.93 
5.43 

5.20 
0.99 
2.04 
8.23 
8.82 
4.01 
5.84 
3.06 
4.99 
6.86 
1.72 
8.44 
3.  OR 
9.43 
4.66 
.55 
1.86 

4.70 
6.66 
2.40 
1.74 
8.78 
8.40 
2.85 
8.31 

.18 
7.06 
2.74 

.83 
k95 
4.65 
5.20 

,73 
7.11 

1.18 
4.22 
8.64 
5.60 
1.97 
8.66 
1.95 
2.64 
8.41 
2.78 
6.89 
.&5 
1.57 
5.88 
7.65 
2.75 
5.73 

2.06' 
1.66 
1.49 
.72 
^.79 
4.87 
1.16 
4.25 
3.69 
5.73 
2.86 
8.81 
8.41 
4.23 
1.08 
8.87 

3.94 
.06 
.89 
a46 
.89 
2.87 
2.44 
1.76 
7.85 
2.40 
8.42 
1.87 
2.02 
1.42 
1.86 
1.10 
1.14 

.73 

1873 

.13 

8.02 

8.14 

.23 

1.42 

.73 

2.34 

1.16 

2.00 

.44 

.83 

.75 

.97 

1.47 

1.G0 

1.27 

.93 

.87 

1.03 

1.85 

1.25 

.20 

.60 

2.91 

.54 

1.40 

4r8l 

1.17 

2.92 

1.42 

.87 

.61 

1.94 

1.21 

1.95 
1.75 
8.05 
2.50 
5.78 
4.39 
2.85 

.82 
2.22 
2.17 
1.15 
1.06 
8.70 

.81 
1.85 
1.69 
4.55 

8.63 
6.07 
2.80 
1.67 
7.65 
7.14 
2.86 
8.67 
1.38 
1.86 
4.15 
.97 
4.74 
6.63 
1.47 
1.99 
C.65 

7.91 
6.88 
1.60 
8.53 
6.78 
8.67 
5.28 
8.04 
5.01 
8.65 
2.53 
7.33 
4.79 
6.89 
4,71 
8.07 
7.07 

1.84 

1878 

6.24 

1874 

1.86 

1875 

1876 

2.60 
.81 

1877 ^ 

1878 

8.18 
&ltt 

1879 

2.84 

1880 

.40 

1881 

1  18 

•a03«#  •••••••  ■•■|^«*«  ••••«••••  «••«••••• 

1883 

1.18 
.65 

1884 

1.48 

ISSSi 

.07 

1887 - 

1838 „ 

.65 
2.06 

1 

Rainfall,  in  inches,  as  observed  at  State  Agricultural  College,  Manhattan,  Karu, 


Tears. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June. 

July. 

Auff. 

Sept. 

Oct. 

Nov. 

Dea 

1858 - 

1859 

2.50 

1.60 

.60 

1.85 

1.50 

.06 

.44 

.33 

.46 

.61 

L84 

2.88 

4.44 
2.54 
.12 
2.00 
8.63 
9.12 
1.68 
2.03 

5.12 
9.42 
1.13 
8.76 
8.18 
3.18 
2.29 
2.04 
2.83 
8.69 
1.88 
1.12 
.91 
6.07 
6.81 
8.64 
2.98 
2.46 
5.78 
7.90 
4.04 
1.79 
8.74 
6.67 
6.43 
4.83 
4.63 
4.80 
8.87 
2.64 

4.88 
8.57 
2.69 
8.23 
1.87 
5.95 
2.06 
7.98 
8.60 
5.65 
8.48 
8.86 
.79 
2.06 
1.73 
4.68 
4.81 
2.06 
4.60 
6.76 
5.02 
8.48 
8.92 
8.88 
3.06 
9.58 
8.82 
1.67 
5.43 

4.  ax 

6.84 
4.09 
2.09 
6.08 
8.83 
4.63 
8.02 
6.42 
8.27 
6.42 
4.70 
6.27 
2.08 
5.03 
8.92 
2.84 

.18 
8.23 
5.65 
4.16 
12.71 
4.91 
8.78 
1.82 
7.73 
4.15 
5.54 
4.99 
2.84 

.90 

•  •••••••••• 

8.98 

0.84 

2.85 

1.29 

2.85 

6.21 

1.84 

5.04 

.10 

.70 

5.94 

2.43 

5.21 

4.25 

5.82 

1.63 

.25 

1.40 

10.70 

2.78 

2.66 

1.61 

8.51 

.48 

.87 

8.94 

6.21 

.89 

2.06 

6.66 

1.10 
1.82 
tl.32 
8.06 
4.15 
.73 
2.80 

4.67 
•.60 

.42 
2.02 
1.62 
2.40 

.68 

.69 
1.20 
1.68 

.70 
1.70 
2.23 
1.61 

LU 
.90 

I860 

.60 
1.00 
a.  96 
9L17 

1861 

1862 

.12 
2.80 

1863 

2.27 

1864 

Lll 

1865 

2.21 

1866 

6.28 
8.60 
5.72 
1.83 
4.57 
1.02 
5.70 
1.85 
4.58 
2.85 
8.11 
1.52 
8.22 
4.80 
2.52 
4.92 
1.20 
1.26 
8.83 
4.28 
1.14 
6.88 

•  ■••••••••• 

.43 

.91 
2.61 

.48 
5.06 
1.20 
2.76 
4.20 

.22 
1.04 
1.61 
0.07 
1.06 
2.68 
2.20 
4.20 
8.54 
7,06 
2.22 
1.72 
2.42 
2.20 

•  •••••••••• 

1.87 
.49 

2.17 

1.10 
.18 

1.96 

.82 
2.12 

.84 
L75 
1.90 
1.90 
7.88 
1.97 
L86 

.96 

.80 
1.07 

.19 
1.24 

.29 

2.  OB 
.51 

18CT 

.65 
.80 
1.15 
.05 
.53 
.13 
.84 
.50 
.22 

2.01 

.18 

1.17 

.63 

1.06 

1.45 

1.02 

.92 

.74 

.80 

1.11 

3.96 

2.70 

1.77 

2.44 
1.96 
2.20 
.60 
8.00 
2.06 
1.67 
1.40 
1.60 
7.62 

1868 

.81 

1869 

1870 

.63 
45 

1871 

2.48 
.48 
.80 

1.57 
.87 
.65 
.94 

1.44 

.as 

1872 

.05 

1873 

1.67 

1874 

.07 
.78 

1875 

1876 

.00 

1877 

.46 
2.85 

1.05 

1878 

2.02 
8.21 
1.08 
1.56 
8.47 
2.86 
8.23 
4.03 
4.76 
2.85 

•  •■•••••••• 

.9t 

1879..:..;..;:::::;;:; 

.08 

1880 

.66 
.60 
.42 
.25 
.80 
1.08 
1.31 
.68 
.65 

.05 

2.75 

.42 

1.75 

.68 

.65 

.85 

1.15 

2.67 

.50 

.75 

.80 

1.06 

2.36 

1.65" 
.42 
2.48 

.98 

1881.... 

.08 

1882 

.44 

1883 

.97 

1M4 

.88 

1885 

1886 

1.00 
LOB 

1887 

-•••••••• 

^Fintasda^ofmoiith,       tlMtlOda^ofmonUi. 
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Tear. 

Jan. 

Fab. 

Mar. 

Ayr. 

May. 

Jane. 

July. 

Aag. 

Sept. 

Oct 

Nov. 

Dea 

Tolal 

for 

year. 

Jl049««  •»••■•••■••••    ••••• 

2.44 

^01 

.80 

8.14 

1.16 

2.60 

2.03 

1.64 

1.16 

1.63 

.93 

.68 

8.12 

L68 

.79 

1.28 

1.80 

2.28 

.62 

.80 

1.40 

ao8 

1.80 
.47 
7.04 
8.00 
8.68 
2.23 
1.22 
1.48 
1.66 
2.28 

2.48 
2.68 
2.87 
4.64 
L86 
8.13 
.86 
1.40 
2.78 
1.50 
1.88 
1.00 
1.81 
1.08 
2.18 
2.00 

8.07 
8.01 
6.60 
2.88 
4.80 
8.  SO 
4.70 
2.08 
2.70 
2.08 
1.04 
4.86 
6.12 
4.96 
8.28 
0.87 

8.28 
.88 
4.07 
4.87 
6.96 
10.06 
.02 
8.92 
0.01 
0.21 
6.00 
1.27 
6.62 
1.11 
8.61 
4.82 

2.63^ 
0.16 
8.40 
7.43 
0.00 
8.13 
8.64 
8.83 
U.26 
4.02 
4.10 
2.62 
6.27 
2.23 
4.26 

6.67 
.80 
10.22 
8.47 
6.71 
2.93 
3.26 
8.16 
2.46 
2.04 
4.83 
6.77 
6.08 
3.60 
8.21 

•  •••••«••«• 

2.67 

.80 
2.70 

.77 
8.26 

.70 
4.12 
4.60 

.86 
2.66 
2.83 
6.83 
7.40 
4.25 
8.60 

4.81 
2.87 
2.76 
1.46 
2.17 
1.06 
L84 

.72 
O.ll 
1.63 

.27 
0.71 
7.04 
6.27 
8.82 

.86 
.75 
1.26 
2.68 
6.67 
1.63 
2.49 
1.48 
6.84 
4.48 
7.16 
4.22 
1.79 
1.02 
2.61 

1.24 
2.80 

.74 
8.90 
2.07 
1.82 
3.80 
2.67 
2.89 
2.16 

.79 
2.68 

.68 
1.70 
1.00 

4.10 

.94 

8.91 

1.26 

&10 

3.26 

6.17 

.79 

1.91 

.78 

1.60 

8.34 

.95 

.65 

1.86 

87.42 
27.66 
48.82 

1876... ■•■■■a.M. .•...■«. 

1870.....MM 

84.78 
46.50 
43.20 
83.08 

26.00 
56.04 
84  00 

1883....MM. 

84.27 
44.00 
44.80 

W4.....M**. ........... 

1885...^..^ 

29  56 

AOO#  •«•••••••••«  ••••••3N 

8Ln 

A  wnigpo  •  •  •  •  •••••OT 

1.63 

2.18 

2.08 

8.68 

4.23 

8b  76 

4.14 

8.11 

8.72 

2.94 

1.09 

2.24 

•  •••••Me 

STATE  SUBCMABY. 

Tbnpero/icfv.—Montihly  mean,  62^;  highest  monthly  mean,  68^,  at  Grenola;  lowest 
monthly  mean,  56^  atEoieka;  maximnm,  94%  at  Dorranoe,  Ninnescah,  McAllaster,  and 
Montero,  on  the  2d,  20th,  and  2l8t;  minimum,  30%  at  Topeka  and  Jacksonia,  on  the  18th 
and  19th;  range  for  State,  64^;  greatest  local  monthly  range,  69%  at  Jacksonia;  least 
local  monthly  range,  41%  at  Gawker  City;  greatest  daily  range,  65%  at  McAllister,  on 
the  1st;  least  daily  range,  1  ^,  on  the  23d,  at  Waterville. 

PredpHaJHon^  indnding  melted  snow  (in  inches). — ATemge  for  the  State,  3.24;  great- 
est, 7.70,  at  Leavenworth;  least,  .87,  at  Topeka. 

Wind. — Prevailing  direction,  oonth. 

27Uaiier^6torm8eveiyday,  except  on  the  Ist^  4th,  12th,  13th,  19th,  27th,  29th,  and  3l8t. 

Nation  the  2d,  3d,  9th,  11th,  15th,  17th,  20th,  2l8t,  22d,  23d,  26th,  26th,  27th,  and 
28tb. 

JFhMf  on  the  4th,  12th,  13th,  14ih,  10th,  1801,  and  19th. 

ifMceTiiaiMoiM.— Solar  hales  on  the  Ist^  16th,  S^  26tfa,  and  27th;  Innar  haloa  on  the 
2Ut«nd26th;  min^oB  on  the  20th,  29lJi,  and  30th;  parheUa  on  the  10th. 
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Q.  I.  Knapp. 
H.W.Boyle. 
A.G.Alrich. 
F.Q.Nichols. 
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Norah  Yetter. 
W.J.Hillver. 
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£.  M.  Smith. 

D.M.Brown. 
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£.  R.  Bradshaw. 
S.  B.  Jackson. 
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C.  M.  Kaufman. 
P.  W.  Bast. 
H.  W.Hart. 
J.S.Adams. 

eo    ; 

• 
• 

■ 

* 

i^   : 

i    :J5       j   : 

*  ■                         ft 

•  •                         • 

■  *           2 
I     ■           * 

-     «           a 

■  •           • 

•  •           • 

•  •           • 

•  «           • 

•  •                  • 

*•    • 

:       :8       ; 

•     •        •  ■ 

•                   ■                              mi 

:^   8  ; 

-l-~l      '■   ;' 

1 — 

I  — 

81 

2  i 

S   : 

: 

•       ■       «»             •       • 

i  !a     i  i 

:   cr^g   :   : 

ieo^    : 

»    • 

j 

k: 

^      :  i 

ic    •:  i 

t^      :  ! 
to       I  \ 

,ci          : 

■8        j 
is         1 

CO  8 

icf           : 

■^d 

i  N 

•      !      •             •       1 

:  jOQ       :   I 

I       •              S 

i^     i 

IK       : 

ao' 

: 

OD    :&5H        jOQ      ^OQIR        ig 

•            •            •            ■ 

i  i  i^ 

1  °°' 

\U       M 

• 

«5  1 ! 

•           9 

.Z  1 

Mod      M 

jod      j 

•      •  • 

is    1 

iN!1 

•     •           • 

55      jOD      : 

5^"^  M 

•              • 

:     2 

I  1:2 

S3  ■ 

1-4 

:    :t*       :« 

:»        : 

II                 : 

•       •      •  1-4 

t»  . 

!   :8       iS 

:<o        : 

II                 i 

N    :  00  «o        :  QO 

0  at  00        :  CI 
t- 1- 1"       :0i 

:    :    :M 

•      •      •  "H 

:  12 
:|oo 

•|« 

S2  i 

COiO 

•    •            •  1.^    • 

l»-       :  1  *  II                : 

o»    :  Oi-^        :0» 

:    :    :ao 

ie«3o»t« 

:iQ    : 

:oo     ^«    :t»t^ 

::::     \\^\           \ 

lO    :    :9>        :ao      <0 

t-     0    : 

1-^    • 

:    :    :t* 

lO  GO  JO  to 

■.■^    : 

i  «     i    1     i 

•                  ■         •         • 

:to         : 

i  !8«     iS    '^  : 

1-^      -^ 

8'  8*  i 

1    1    i^ 

I 

1 

2.00 
1.10 
1.10 
2.00 

18  •: 

•88     :S  18  ; 

:«        :       : 
.iH        :       : 

•       ■               •               I 

:  N     N     eo 

I  i^S     in    8  i 

:    :     r-i       :         eo    : 

2     g   : 

d       •   i 

:    i   :8 

•      I      Z      * 

:8    : 

1^8       :8 

•'eo    : 

S      iS    9  i 

-4     ci    : 

:   :   18   i 

S    j 

eo 

:28   : 

•  •       • 

•  •       ■ 

•  •       • 

:    iS       :    : 

\    \    \ 

iii:     US 

II           w 

75    -lO-^        .  ^      ^    . 

W       1-t  w 

•         a         ■         • 

IS 

"       •* 

:? 

s  ; 

•       •       • 

*     ■  lA          *     ■ 

:■*    : 
•  I-    • 

:@    : 

it?     I 

S3 

II                 ii 

?2    i^R 

•          a          a          • 

■           •          ■          a 

IR 

2S 

ss; 

S3    : 

iSS 

s  ; 

:<o       : 

s 

II                 : 

S     S    : 

i  18 

:IS 

\^ 

3- 

»    :x 
>o    : 

00        :  ^     00 1-. 

r 

■ 

in 

97S9$So$S        :8    :    :% 

%%    §  185 

1                 i 

vf        •  ro     CO  CO  CO     eo    •  ^ 

>  0    :  CI  gc 

IS 

8« 

:( 

i             ^     8  1 

9S oocb S Sflo o> 00 ot     Qo X    •xxoocn     SB 

Si! 

5      iS    ^?g    SS^'oo  i^.?  IS    1 

•  • 

•  ■ 

•  • 

•  • 

•  • 

•  • 

•  • 

m       1 

•  ■ 

•  • 

•  ■ 

•  • 

•  • 

IS       : 

•       *              • 

8     i  i 

a    j  i 

8       :    I 

*              •      • 

f    ii 

T- T— !— !  — 

ij_ 

• 
• 
• 
a 
a 
• 

•         • 

•        • 

:«        : 

1                 : 

N 

iii 

:    : 

T        ■ 
;        1 

■        < 

§    1 

S     i  i 

•  9 

m         m 

•  m 

■        a 
•        * 

IS       •  1    : 

1                 : 

1-1     ■  ■ 

i  1 

* 

a 

• 
a 
4 
• 
a 

• 

I   ' 

*  * 

*  * 

*  ■ 
>         *         * 

« 

:    : 

B           ■ 

• 

IS    i 

•S'     i 

>            • 

J 

-.-I     I— '."- 

Sgii! 

•                         '    P* 

.   ill? 

>      o»cs 

1    :       :   •• 
*    '.       I   • 

^1 

JJ  1 

it 

•  0  I 

ill 

»h5 

•                        • 

1    i 

hi 

1               E^a 

liJs 

:  0     P      : 

oja  S 

OHF- 

•  a                    • 
•                   • 

■         •                   • 

•  ft                   • 

:  '      • 

1  i   S 

>?        Mb 

«  0    X  t 

•               • 

m 

■                • 
a                * 

»                • 

• 

0  c 

:     2 

■     *«- 

3     CJ; 

•  ®     a  tf 

►  S     B  rt 

J  2     0  if 

3 

8 

• 
• 
• 
• 
• 
• 
• 

• 

■ 

• 
• 

• 
• 

XON. 

Banker  Hill 

•  ■      • 

•  •       • 

•  •      • 

1  «  c 

las 

•       • 
«  «  • 

e  0  e 

:      : 

1  ll 

■  •         •         4 
m       m       •       % 

■  •       •       ■ 

:  :  :  : 

•  •            • 
■      •             • 

:   :       : 

•  •              • 

»  :  :       : 
:   :       : 

^%  s 

• 
• 

5 

0 

5»     : 

tf  o 

• 
■      • 

•a  1 

eS    : 

a<   : 

.2   -S 

&6l 

«      •             ■ 

■         a 

•  •                    • 

•  ■                    ■ 

•  •                   • 

•  • 

•  ■                    • 

«         •                    ■ 

if  1^ 

:  ««      S    •• 

a         •         •         • 

•  •          •         • 
■          •           ■          a 
a         •         •         • 

•  •         ■         * 

1^'   :   :   : 

g  i  i  1 

• 
• 

• 

n 

a 
• 

a 
a 
a 

U 

t 

to 
« 

o 

a 

:3 


WAB  88— VOL  IV- 


98  REPORT   OF   THE   CHIEF   SIGNAL   OFFICER. 

KANSAS  WEATHEB  SBBVIGK. 

Weather  crop  hvileiin^  No.  18,  for  week  ending  June  28. 
[From  reports  by  our  voluntary  obaever.] 

TOPEKA,  June  30,  1888. 

BainfaU, — ^The  rainfall  averaged  1.3  inches  over  the  State  the  past  week,  which  is 
slightly  above  the  June  normal.  Dividing  the  State  by  the  third  standard  parallel  into  two 
slightly  unequal  portions,  we  find  the  northern  portion  received  an  average  of  1.57 
inches,  or  62  per  cent,  of  the  whole  amount,  and  the  southern  an  average  of  1.01  inches, 
or  38  per  cent,  of  the  whole  amount.  The  counties  south  of  the  Arkansas  River,  south 
of  Greenwood,  east  of  the  Neosho  River,  and  east  of  Russell,  Rooks,  and  Phillips  received 
an  excess,  while  in  the  other  counties,  including  Saline,  a  deficiency  occurs,  which  is 
greatest  from  Saline  to  Greenwood,  and  in  the  northwestern  counties. 

Temperature  and  sunshine, — Th&  temperature  has  generally  been  below  the  average  in 
the  middle  and  eastern  counties,  wHh  but  a  small  per  cent  of  sunshine,  while  in  the 
western  counties  these  conditions  have  been  normal. 

Results, — As  to  the  condition  of  corn  at  close  of  the  week,  there  is  but  one  voice, 
'*  never  was  better  at  this  time  of  year; "  it  is  in  silk  in  the  south.  Wheat  harvest  has 
about  ended  in  the  southern, 'still  in  progress  in  the  middle,  and  has  commenced  in  the 
northern  counties.  Oat  harvest  has  commenced  in  the  southern  and  middle  counties.. 
Rye  and  hay  harvests  are  in  progress  in  the  western,. and  flax  is  ready  for  harvest  in  the 
southern  counties.  Millet  gives  fine  promise.  Thrashing  is  now  in  progress  in  the 
southern,  and  to  a  small  extent  in  the  middle  counties.  New  wheat  and  oats  are  now 
appearing  on  the  market.  In  Pratt  and  Kingman  the  recent  rains  failed  to  revive  the 
early  potatoes,  while  in  Cofiey  the  damp  weather  is  rotting  the  potatoes  in  the  ground. 
Chinch  bugs  are  at  work  in  Osborne,  but  have  diminished  in  theisouth  and  east.  Web 
worms  are  at  work  on  the  weeds  in  Co£fey,  Chase,  and  Lyon,  and  are  disappearing  in  the 
south. 

J.  T.  LOVEWELL, 

Director. 
T.  B.  Jennings, 
Sergeant,  Signal  Corps,  Assistant, 


[IndoBure  VII.] 
LOUISIANA  STATE  WEATHER  SERVICE. 

New  Orleans,  La.,  July  1,  1888. 

Sib:  I  have  the  honor  to  make  the  following  report  of  the  work  of  the  Louisiana 
weather  service  during  the  period  ending  June  30,  1888: 

As  soon  as  practicable  after  my  arrival  in  this  city  on  October  18,  1887,  I  called  upon 
the  members  of  the  various  commercial  bodies  to  secure  an  appropriation  from  them  for 
the  purchase  of  meteorological  instruments  for  the  observers  of  this  service,  with  the 
following  result:  Cotton  Exchange  appropriated  $100;  Sugar  Exchange,  |100j  Produce 
Exchange,  $100,  and  Sugar  Planters'  Association,  $125. 

This  money,  with  the  exception  of  $50  still  owing  by  the  Sugar  Exchange,  has  been 
expended  in  the  purchase  of  instruments,  and  to  pay  for  printing  of  monthly  reports,  etc 

On  December  1,  1887,  barely  six  weeks  after  myjirrival,  thirty  observers  had  been  se- 
cured to  make  observations,  and  thirty-nine  display  stations  had  been  establidied  for  the 
dissemination  of  cold-wave  and  frost  warnings.  At  the  present  time  there  are  40  ob- 
servers making  reports  to  this  ofSce,  and  44  display  stations  in  operation. 

Owing  to  the  limited  telegraphic  facilities  of  the  State  the  dissemination  of  the  daily 
weather  indications  to  many  places  is  impracticable,  and  there  are  but  ten  stations  in 
the  State  receiving  them  direct  by  telegraph.  There  are,  however,  a  number  of  plates 
that  receive  this  information  by  mail  from  the  nearest  point  at  which  displays  are  made 
daily,  and  the  service,  from  all  that  can  l)e  learned,  gives  great  satisfaction. 

The  display  of  cold- wave  flags  for  cold-wave  and  frost  warnings  is  the  particularly  in- 
teresting feature  of  the  work  of  the  service  to  the  people  of  the  State,  sugar  planteis 
deeming  them  an  absolute  necessity.  In  the  cotton-growing  region  of  the  State  these 
reports,  although  of  less  intrinsic  value  to  the  people,  are  yet  deemed  of  great  impor- 
tance; sufficiently  so  to  make  the  public  ask  to  have  thera  mailed  from  the  nearest  tele- 
graph station  so  that  they,  too,  may  derive  benefit  from  the  dissemination  of  Signal  Serv- 
ice warnings  by  the  State  weather  service. 
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From  a  meteoiological  standpoint,  this  service  has  been  of  inestimable  benefit  to  the 
immigration  societies  and  the  press  of  the  State  in  collecting  data  to  establish  the  cli- 
matology of  the  varions  sections.  Many  planters  had  personal  records,  kept  for  their  own 
information,  and  copies  of  these  records  were  secured  and  compilations  made  from  them 
in  ooig  unction  with  the  reports  from  regular  Signal  Service  stations,  and  from  voluntary 
obseryers,  so  that  there  are  but  few  sections  in  Louisiana  from  which  reliable  statistics 
r^ardtn^  the  lain-fall,  temperature,  and  frost,  etc.,  are  not  on  hand. 

The  weekly  weather-crop  bulletins  have  been  issued  regularly  since  March  3,  1888, 
and  won  immediate  fervor  with  the  press  of  the  entire  State.  They  are  published  re.&;u- 
larly  in  all  the  papers,  and  posted  conspicuously  with  the  bulletin  of  the  Signal  Service 
in  the  varions  exchanges  and  public  places  throughont  the  city. 

The  daily  morning  maps  of  the  Signal  Service  are  posted  in  eleven  of  the  principal 
towns  of  southern  Louisiana  by  the  observers  of  the  Louisiana  weather  service  sta- 
tioned at  those  places,  the  citizens  of  such  places  considering  themselves  highly  favpred 
by  having  the  information  from  which  regular  predictions  are  made  at  hand,  so  that 
they  too  may  look  and  learn. 

On  the  whole  the  advantages  of  the  service  to  the  people  of  the  State  have  been  such  as 
to  win  golden  expression  from  the  entire  press  and  words  of  approbation  from  the  busi- 
ness and  commercial  interests. 

A  bill  for  the  support,  equipment,  and  expenses  of  the  services  has  been  presented  to 
the  State  legislature,  now  in  session,  and  has  been  favorably  reported  by  the  agricult- 
ural committee  having  it  in  charge.  'Bhe  only  obstacle  to  its  parage,  giving  the  appro- 
priation  asked  for  ($6,900)  is  that  the  revenueaof  the  State  are  not  sufficient  to  meet  the 
appropriations  already  made  by  the  legislature.  The  State  representatives  have  ex- 
press^ themselves  as  being  in  &vor  of  a  State  weather  bureau  to  be  supported  by  the 
State,  and  express  regret  that  the  finances  of  the  State  are  such  as  to  prohibit  the  pass- 
age of  the  bill  as  originally  drawn. 

Very  respectfully,  your  obedient  servant, 

R.  £.  Kebkam, 
^     Sergeantj  Signal  CorpSf  Director, 

Lieut  H..  H.  C.  Dun  woody. 

Acting  Signal  Officer  and  Assistanij  Waahingtonf  D,  C, 


Weekly  weather  crop  btdleiin  of  the  Louisiana  weaiher  service. 

New  Obleans,  Saturday,  July  14,  1888. 

An  improTement  is  noted  in  the  growing  crops  throughout  the  State,  except  in  the 
northwestern  section,  where  local  rains  were  an  almost  daily  occurrence,  with  a  conse- 
quent lack  of  sunshine. 

The  average  temperature  for  the  week  has  been  slightly  above  the  normal  at  the  ma- 
jority of  stations  reporting,  which,  combined  with  the  generous  amount  of  sunshine,  has 
had  a  ikvorable  effect  on  the  growth  of  the  crops. 

In  but  few  sections  is  the  rainfall  for  the  week  reported  heavy.  The  rains  were  of  a 
local  nature,  and,  as  a  rule,  were  preceded  and  succeeded  by  warm,  sunshiny  weather. 
The  totals  for  the  week  are  as  follows:  Minden,  .84;  Shreveport,  .88;  Keatchie,  .80; 
Liberty  Hill,  .57;  Monroe,  .01;  Girard,.42;  Point  Pleasant,  .10;  Coushatta,  .77;  Natch- 
itoches, 1.95;  Trinity,  .40;  Alexandria,  .57;  Marksville,  .74;  Cheney ville,  1.10;  Clinton, 
1.50;  Amite,  1.96;  Baton  Rouge,  1.51;  Grand  Coteau,  .56;  La  Fayette,  1.89;  Sugar  Ex- 
perimental Station,  2.38;  New  Orleans,  .61;  AbbeviUe,  .44*;  Jeanerette,  1,00;  Des  Lignes, 
.46;  Thibodeaux,  0.9L 

OBSEBVKBS'  BEMABKS. 

Shreveport, — Crops  very  grassy,  and  need  work  and  snnshine;  upland  com  is  fine. 

Liberty  Hill, — Cotton  looks  well;  grass  in  the  way  yet 

Keatchie, — Everything  favorable;  no  complaints  heard. 

Point  Pleasant. — Warm  nights  and  heavy  dew  have  been  favorable. 

Coutiiaita. — Lands  too  wet  to  plow  cotton;  very  gra&sy ;  corn  crop  not  ns  good  as  it  was 
thought  to  be;  too  wet  to  fill  out. 

Trinity. — The  past  week  has  been  very  favorable;  all  crops  look  well;  worms  reported, 
bat  doing  no  damage;  ten  days  of  sunshine  will  clear  all  farms  of  grass. 

Alexandria, — Planters  making  good  headway  cleaning  grass  out  of  crops,  some  have 
thrown  out  few  acres  on  account  of  inability  to  get  labor  to  clear  it  all  of  grass;  no  rata 
needed  for  days. 
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MarkwUle. — Crops  generally  are  good:  promise  for  corn  50  per  cent  better  tlian  last 
year,  and  cotton  three  weeks  later. 

CHirUon, — Some  complaint  of  too  mach  rain  for  cotton;  corn  crop  now  made,  and  a 
good  one;  altogether  present  prospects  excellent. 

Baton  Rouge  Exp:rimental  Station. — Com  doing  finely;  conditions  favorable  as  regards 
the  effect  of  the  weather  on  all  crops. 

Grand  Ooteau, — Too  many  local  rains;  graaa  takitig  the  npper  hand. 

Sugar  Experimental  Station. — Crops  looking  fine,  although  the  daily  rainfall  is  a  little 
too  much  for  them. 

Jeaneretle, — Reports  generally  very  favorable  in  this  section. 

Abbeville. — The  wet  spell  is  apparently  drawing  to  a  close;  all  crops  have  been  injured 
by  excessive  rains  of  past  month;  worms  eating  cotton  in  some  localities. 

Des  Lignes. — Past  week  was  quite  favorable  to  all  crops;  cane  growing  rapidly;  rice 
very  fine;  field-work  being  pushed  to  completion ;  crops  look  well,  and  prospects  are 
brighter. 

Thibodeaux.^-CoTu  is  being  cleared  of  grass;  much  has  been  already  laid  by;  late  corn 
badly  damaged  by  excessive  rains;  rice  doing  nicely. 

R.  E.  Eebkam, 
Sergeant  Signal  Corps^  Direclor* 


[Inclo^re  VIII.] 

MICHIGAN    WEATHER    SERVICE. 

[Co-operating  with  the  Signal  Service,  U.  S.  Army.] 

Office  of  the  Director, 
Lansing^  Mich.,  July  1,  1888. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  work  of  the  Michigan  weather 
service  for  the  year  ending  June  30,  1888. 

There  has  been  no  change  in  the  working  force  of  the  office  during  the  year. 

The  service  has  been  extending  the  stations  where  observations  are  taken  regularly, 
so  that  now  there  are  but  few  counties  that  are  not  furnished  with  reliable  instruments 
for  taking  the  daily  observations  of  the  weather. 

Some  few  stations  have  been  discontinued,  as  the  reports  were  not  furnished  regu- 
larly, or  the  observer  had  to  relinquish  the  work  on  account  of  press  of  his  regular 
duties,  in  which  case  the  instruments  were  transferred  to  some  one  in  the  immediate 
vicinity,  so  that  there  have  been  but  few  breaks  in  the  reports. 

The  service  publishes  monthly  an  average  of  eighty-two  reports,  seventy-six  of  them 
being  reports  from  voluntary  observers  and  six  from  the  observers  of  the  United  States 
Signal  Service. 

I  believe  that  the  service  should  be  congratulated  upon  the  very  efficient  corps  of  ob- 
servers who  have  contributed  so  willingly  their  time  and  money  to  bring  the  service  up 
to  its  present  standard. 

I  believe  for  many  good  reasons  that  the  voluntary  observers  should  receive  some 
compensation  for  their  labors,  not  only  as  an  incentive  to  continued  work  but  more 
especially  as  a  slight  return  for  their  outlay  in  time  and  money.  There  are  many  good 
observers  in  this  State  who  would  furnish  excellent  reports  if  they  were  paid  a  slight 
compensation  for  them,  and  it  would  give  l)etter  results  to  all  as  a  whole  if  this  were 
done.  As  to  the  observers  of  this  service,  I  can  not  commend  them  too  highly  for  their 
assistance  during  the  past  year. 

WEATHER  SIGNALS. 

• 

At  the  close  of  the  year  there  were  one  hundred  and  forty  stations  in  the  State  dis- 
playing weather  signals  upon  receipt  of  the  indications  issued  by  the  Chief  Signal  Officer 
at  Washington,  through  this  office.  The  number  of  stations  have  been  added  to  and 
subtracted  from  during  the  year.  The  majority  of  the  stations  were  discontinued  be- 
cause the  displaymen  would  not  furnish  the  required  monthly  report.  Several  instances 
have  come  to  the  notice  of  the  director  where  the  signals  were  regularly  displayed,  yet 
it  was  impossible  to  have  them  forward  their  monthly  report  with  any  regularity.  The 
displaymen  are  willing  to  take  care  of  the  flags  daily,  but  are  not  willing  to  make  out 
this  report  and  mail  it  to  this  office.  For  this  reason  the  director  has  not  discontinued 
the  indications  where  it  was  believed  that  the  general  public  was  receiving  substantial 
benefit  from  the  display  of  the  signals.    Another  difficulty  that  has  been  encountered  is 
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the  parchase  of  the  signal  flags  by  individaali.  When  the  first  set  is  worn  out  some 
trouble  is  experienced  in  raising  the  necessary  funds  to  purchase  a  new  set  of  flags,  and 
in  many  cases  the  station  is  discontinued  because  the  burden  falls  on  one  or  two  persons. 

The  indications  are  furnished  free,  by  telegraph  or  telephone,  to  any  locality  where 
the  signal  flags  are  purchased. 

The  United  States  Signal  Service  furnishes  the  indications  free  to  twenty-five  stations 
by  telegraph  and  twenty-one  by  telephone.  This  service  furnishes  the  indications  to 
seventy-six  stations  by  telephone.  The  lemaining  stations  are  furnished  with  indica- 
tions over  the  wires  of  the  Chicago  and  Grand  Trunk  Railway,  Detroit,  Grand  Haven  and 
Milwaukee  Railway,  and  the  Grand  Rapids  and  Indiana  Railway.  These  railroads  fur- 
nish the  indications  free  to  the  stations  along  their  lines.  The  Detroit,  Lansing  and 
Northern  Railway  send  the  indications  at  8  a.  m.  daily,  except  Sunday,  to  twenty-one 
stations  on  its  line  of  road.  These  indications  are  posted  at  the  station,  on  bulletin- 
boards  furnished  by  the  Chief  Signal  Officer,  and  meet  the  requirements  of  a  class  of 
travelers  that  could  not  otherwise  be  reached. 

RAILWAY  WEATHER  SIGNALS. 

The  weather  signals  are  now  displayed  on  the  baggage  cars  of  twenty-six  trains  of  eight 
of  the  principal  railroads  of  the  State.  These  weather  signals  have  met  with  the  popu- 
lar demand  of  the  agricultural  interests  of  the  State  and  have  been  very  successfni.  the 
farmers  generally  placing  great  confidence  in  the  indications  of  the  weather  as  indicated 
by  these  signals.  I  believe  that  this  mode  of  displaying  the  weather  indications  is  more 
satisfactory  and  reaches  a  larger  number  of  Interested  people  than  the  display  in  the 
cities  and  towns. 

The  following  railway  companies  are  co-operating  with  the  service  in  displaying  these 
weather  signals:  Chicago  and  Grand  Trunk  Railway;  Detroit,  Grand  Haven  and  Mil- 
waukee Railway;  Detroit  Division,  Grand  Trunk  Railway;  Michigan  Central  Railway, 
and  branches;  Grand  Rapids  and  Indiana  Railway;  Chio^o  and  West  Michigan  l^il- 
way;  Port  Huron  and  Northwestern  Railway;  and  Pontiac,  Oxford,  and  Port  Austin 
Railway. 

To  the  officers  of  these  roads  the  director  wishes  to  extend  the  thanks  not  only  of  the 
service,  but  also  of  the  patrons  along  their  lines,  for  the  hearty  co-operation  and  aid 
which  they  have  rendered. 

STBEET-CAB  WEATHEB  SIGNALS. 

By  the  co-operation  of  Superintendent  Clark,  of  the  Lansing  Street  Railway  Com- 
pany, with  this  service,  two  sets  of  signals  are  carried  on  the  street-cars  of  Lansing. 
The  signals  are  seen  by  a  large  number  of  citizens  who  would  otherwise  not  receive  the 
benefits  to  be  derived  from  the  daily  weather  forecasts.  It  is  the  intention  of  the 
director  to  extend  this  system  to  other  towns  as  rapidly  as  possible.  The  average  per- 
centage of  verification  of  weather  indications  for  the  past  year  for  the  State  has  been  83.0. 

During  the  past  year  the  director  has  been  engaged  in  compiling  the  daily  and  monthly 
temperature  and  precipitation  normals  from  the  records  of  the  past  twelve  years.  The 
work  was  begun  in  November,  1887,  and  at  the  present  time  the  normals  are  completed 
up  to  and  including  the  month  of  August.  These  normals  have  been  of  great  service  1o 
the  State  during  this  season  for  comparison,  to  estimate  the  condition  of  the  various 
cereals  grown  in  this  State.  When  this  data  is  finished,  which  will  probably  be  in  about 
two  months,  this  service  will  then  have  some  valuable  comparative  information  which 
will  be  within  the  reach  of  aU  classes,  and  they  are  now  used  to  a  considerable  extent  by 
the  farmers. 

These  normals  have  been  computed  for  the  entire  State  and  for  the  upper  peninsula, 
northern,  central,  and  southern  sections  of  the  State,  so  that  the  peculiarities  of  each 
section  msky  be  easily  ascertained. 

The  weather  crop  bulletin  was  issued  regularly  each  Saturday  until  October  1, 1887, 
when  it  was  discontinued  during  the  winter  season,  and  resumed  again  on  March  4, 1888, 
and  has  been  continued  to  date. 

There  are  75  copies  of  this  report  issued  every  Saturday  morning,  and  mailed  to  the 
different  newspapers  and  to  correspondents,  and  also  given  to  the  newspaper  correspond- 
ents in  this  city  to  be  sent  to  their  papers.  This  report  gives  in  a  brief  and  concise  way 
the  effect  6f  the  weather  on  the  different  growing  crops  during  the  past  seven  days,  and 
does  not  encroach  upon  the  field  now  occupied  by  the  secretary  of  state  in  his  monthly 
report.  The  service  is  indebted  to  Mr.  Robert  L.  Hewitt  for  his  valuable  assistance  in 
preparing  this  report.  The  agricnltnral  interests  have  made  good  use  of  this  bulletin 
this  season,  and  I  believe  the  bulletin  is  fully  appreciated  by  the  farmers  who  have  had 
oooess  to  it. 
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The  average  issne  of  monthly  reports  is 'S,  800  copies,  or  a  total  of  45,600  for  the  year. 
These  reports  are  printed  and  boand  with  the  monthly  crop  report,  and  mailed  by  the 
secretary  of  state  to  all  citizens  of  the  State  who  may  apply  for  them.  The  reports  of 
this  service  are  pointed  and  distributed  by  the  secretary  of  state,  as  required  by  law. 
This  office  mails  30G  copies  of  the  crop  report  to  the  voluntary  observers,  displaymen,  and 
State  weather  service  exchange  list.   . 

Tnere  are  seven  barometers,  two  sets  oC  thermometers,  and  one  rain-gauge  that  have 
not  yet  been  issned  to  observers.  These  instruments  will  be  issued  in  the  course  of  a 
month,  as  there  is  a  sufficiei\t  number  of  applications  to  take  them  all. 

I  believe,  from  information  that  this  ofhce  has  received,  that  the  weather  service  of 
Michigan  has  already  been  of  sufficient  value  to  more  than  reimburse  the  State  for  the 
liberal  appropriation  which  enabled  it  to  take  the  position  it  now  occupies,  and  to  con- 
tinue the  benefits  which  come  from  a  bureau  of  this  kind.  I  do  not  believe  that  the 
farmers  would  desire  to  have  it  discontinued  now,  as  they  have  found  out  the  value  it  is 
to  them  individually  aud  collectively. 

The  State  board  of  agriculture,  under  whose  control  this  service  is  operated,  have  been 
of  the  greatest  assistance  to  the  director  in  forwarding  the  interests  of  the  service,  and 
have  done  a  great  deal  of  hard  work  to  bring  the  service  to  its  present 'efficiency. 

In  closing  this  report  I  wish  to  commend  the  work  of  the  assistant  director,  £.  H. 
Nimmo,  who,  by  his  intelligent  and  faithful  performance  of  the  duties  assigned  him,  has 
greatly  aided  the  director. 

Very  respectfully,  your  obedient  servant, 

N.   B.   CONGEB, 

Sergeant,  Signal  Corps,  Director, 
The  Chief  Signal  Officer, 

W<i8Mngt<iHy  D,  C, 


WEATHER  CROP  BULLETIN  OF  THE  MICHIGAN  WEATHER  SERVICE. 
[Co-operating  with  the  United  States  Signal  Service.] 

Central  Office, 

Lansing,  July2\,  1888. 

The  voluntary  observers  of  the  Michigan  weather  service  have  furnished  the  data  for 
this  report. 

Temperature.  — The  mean  temperature  for  the  week,  68. 6°,  is  4.  \S^  below  the  normal .  The 
highest  temperature,  89°,  occurred  on  the  17th,  and  the  lowest,  48°,  occurred  on  the  16th. 

The  daily  temperature. 


Date 

Normal 

Daily  average 


13 

14 

15 

16 

17 

18 

19 

74 

73 

74 

75 

73 

71 

70 

63 

G5 

67 

70 

74 

72 

69 

Rainfalf, — The  average  total  rainfall  for  the  week,  .10  inch,  is  .67  inch  below  the 
normal.    The  rainfall  was  recorded  du  the  18th,  and  was  badly  distributed. 

The  rainfall,  * 


Date 

13 
.11 
.00 

14 
.11 
.00 

15 
.11 
.00 

16 
.11 
.00 

17 
.11 

18 
.11 
.10 

19 
.11 
.00 

Normal 

Average  total  for  day ^... 

Sunshine, — The  amount  of  sunshine  was  slightly  above  the  average,  with  nn&vorable 
effects  on  the  corn  and  potato  crops,  but  very  favorable  to  harvesting. 

Hesults, — The  weather  conditions  for  the  past  week  have  been  very  favorable  to  har- 
vesting, and  the  hay  is  about  all  secured.    The  wheat  harvest  is  progressing  rapidly, 
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and  is  nearly  finiahed  in  the  southern  tier  of  counties,  and  some  thrashing  is  reported 
in  Monroe  County.  The  wheat  in  the  northern  section  is  now  ripening  rapidly.  Corn, 
oata,  and  potatoes  are  beginning  to  suffer  from  the  lack  of  rain,  and  the  complaints  from 
this  cause  come  from  all  sections.  Clover  and  timothy  in  Kalkaska  County  is  reported 
as  being  light,  and  has  suffered  from  the  lack  of  rain  to  some  extent. 

N.  B.  Conger, 
Sergeanij  Signal  Corps^  Director 


[Indosure  IX.] 

MINNESOTA    STATE    WEATHER  .  SERVICE. 
Report  of  Uie  Minnesota  State  Weather  Service  since  June,  1887. 

Cablston  College  Observatory, 

Northfield,  March  19,  1888. 

Sir:  The  director  of  thb  weather  serTice  has  labored  under  some  serious  disadvan- 
tages during  the  past  year  that  makes  the  following  report  less  encouraging  than  it 
otherwise  would  be.  The  territory  covered  by  this  service  in  June  of  1887  was  Northern 
Iowa,  Western  Wisconsin,  Minnesota,  and  Dakota.  In  this  district  were  located  about 
35  stations  having  full  or  partial  sets  of  standard  mateorological  instruments  reporting 
with  a  fair  degree  of  regularity  to  the  central  office,  at  the  Chamber  of  Commerce,  in  the 
city  of  Saint  Paul,  monthly,  and  at  other  times  as  desired,  in  the  interest  of  growing 
crops.  In  our  district  at  the  same  time  there  were  about  75  flag  stations  receiving  in- 
dications daily  (Sundays excepted)  from  the  central  station  in  Saint  Paul. 

*  *  *  *  *  *  * 

After  the  passage  of  the  interstate-commerce  law  free  transportation  for  the  director 
and  his  assistant  was  recalled,  and  it  has  since  been  impossible,  on  account  of  the  ex- 
pense, to  make  regular  and  needful  visitations  to  observing  stations  for  the  instruction 
of  observers  and  examination  of  instruments. 

In  the  autumn  of  1887  the  Chief  Signal  Officer  established  a  branch  indications  office 
in  Saint  Paul  with  office  in  the  Chamber  of  Commerce  building.  This  was  a  wise  and 
useful  step,  and  great  good  resulted  from  it  in  the  matter  of  improved  indications  for  daily 
use  in  all  the  Northwest.  During  the  six  months  of  trial  of  this  service  we  know  the 
people  came  to  appreciate  it  more  than  ever  before,  because  they  could  rely  on  it  more 
«3ertainly  than  ever  before.  It  is  to  be  regretted  that,  even  for  good  reason,  this  service 
should  have  been  discontinued.  The  only  thing  lacking,  in  the  judgment  of  the  direc- 
tor, to  have  made  that  service  almost  perfect  was  a  few  more  stations  and  a  better  tele- 
graph service.  The  State  service  and  the  railroad  companies  offered  to  supply  the  sta- 
tions without  cost  to  the  United  States  service,  but  the  officer  in  charge  of  the  indica- 
tions branch  said  such  stations  were  not  needed,  and  hence  no  attempt  has  been  made 
to  organize  more.  This  being  the  decision  of  the  United  States  officer  of  the  service  on 
the  ground,  the  railroad  companies  of  course  withdrew  all  support,  which  has  greatly 
weakened  the  efficiency  of  this  State  service.  It  should  be  said  right  here,  that  the 
Chief  Signal  Officer,  General  Greely,  or  his  assistant,  Lieutenant  Dunwoody,  were  in 
no  way  responsible  for  this  loss  to  the  State  service.  Both  of  these  officers  have  always 
been  friendly  to  the  State  services,  and  aided  them  in  all  ways  and  under  all  circum- 
stances possible. 

Early  in  the  present  year  the  territory  of  this  service  was  changed  to  Include  only 
Minnesota  and  Dakota.  This  reduced  the  number  of  instrument  stations  and  flag  sta- 
tions fully  one-third.  The  flag  stations,  however,  have  again  reached  seventy-five  in 
number,  and  nearly  all  stations  have  adopted  Government  code,  which  works  well  and 
is  more  simple  and  less  expensive  than  the  Ohio  system,  so  called. 

At  a  meeting  of  the  meteorological  committee  of  the  Chamber  of  Commerce  in  Saint 
Paul  a  few  days  ago  to  discuss  the  needs  of  the  State  service,  at  which  the  director  was 
present,  it  was  decided  to  furnish  the  means  necessary  to  carry  on  the  service  during  the 
remainder  of  the  year,  and  to  ask  the  legislature  of  this  winter  for  an  annual  appro- 
priation to  defray  its  expenses  hereafter.    The  friends  of  the  service  are  hopeful  of  suc- 


RespectfVilly  submitted. 

Wm.  W.  Payne, 

Director. 

The  Chief  Signal  Officer, 
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WEEKLY  WEATHER-CROP  BULLETIN  OF  THE  MINNESOTA  WEATHER 

SERVICE. 

I  In  co-operation  with  the  United  States  Sigrnal  Service.] 

Saint  Paul,  Minn., 

«  Saturtlay,  August  25,  1888. 

The  weather  for  the  past  week  was  all  that  could  be  desired  for  crops  and  farming 
operations.  The  temperature  was  seasonable,  with  an  abundance  of  sunshine.  Very 
little  rain  is  reported  this  week.  Following  are  the  stations  where  precipitation  oc- 
curred: Kolliug  Green,  .75  inch  ;  Saint  Vincent,  .39  ;  La  Crosse,  .12;  and  Marshall, 
*•  light  fall. »» 

Harvesting  is  about  completed  in  the  southern  divisions  of  Minnesota  and  Dakota,  and 
the  work  progressed  rapidly  in  the  northern  parts  of  the  State  and  Territory. 

BEMABKS  OF  OBSEBYERS. 

Saint  Vincent. — Barley  cutting  nearly  over.  Some  wheat  has  been  cut.  Farmers  re- 
port wheat  damaged  slightly  by  the  frost  of  last  week. 

Moorhead. — Very  warm  and  dry,  and  favorable  to  harvesting,  which  is  in  full  blast. 

Pei'lmm^ — ^Yery  dry  here.  The  frost  of  last  week  has  done  more  damage  to  com  and 
other  produce  than  was  first  anticipated.  Com  fodder  is  a  total  loss.  Late  wheat  smd 
potatoes  are  badly,  damaged. 

Morris, — Fine  weather  ;  harvesting  nearly  finished. 

MarsJieM. — Wheat  has  been  severely  damaged  by  wet  weather. 

Fanningion. — Nice  weather  for  harvest  and  threshing  oats,  yielding  25  to  30  bushels 
per  acre,  and  light.  '  No  wheat. 

Qlencoe, — Wheat  and  oatsare  all  harvested.  The  past  week  has  been  splendid  weather. 
Threshing  has  just  commenced.  Can  not  tell  the  yield  yet.  Think  there  will  be  two- 
thirds  of  a  crop  of  wheat  and  oats.    Com  is  looking  well. 

La  C}rofiS€. — Weather  past  seven  days  has  been  just  what  was  wished,  and  crop'proa- 
pects  are  consequently  much  brighter. 

Rolling  Oreen, — Flax,  grass,  and  potatoes  doing  well.    Corn  hanging.    Stacking  general. 

W.  W.  Payne, 

Director. 
John  Healy, 
Private^  Signal  Corps,  Assistant 


Report  of  the  director  to  the  meteorological  commiUee  of  the  Saint  Paul  Chamber  of  Commerce, 

origin  of  the  MINNESOTA  WEATHEB  SERVICE. 

July  30,  1 880,  a  letter  was  written  to  Hon.  Alexander  Ramsey,  then  Secretary  of 
War,  requesting  that  Carleton  College  be  designated  as  a  station  for  signal- service  obser- 
vations, and  that  the  necessary  meteorological  instruments  be  furnished  by  the  Chief 
Signal  Officer  for  the  same.  The  station  was  desired  for  the  purposes  of  instruction  for 
scientific  students  of  the  college  and  regular  observations  and  records.  December  1,  fol- 
lowing, the  college  was  so  designated,  and  a  partial  outfit  of  instruments  supplied  from 
Washington,  but  the  remainder  necessary  to  make  a  complete  station  for  sdl  kinds  of 
meteorological  records  was  purchased  by  the  college. 

May  26,  1881,  President  Strong,  of  the  college,  received  a  letter  from  Grovernor  John 
S.  Pillsbury,  calling  his  attention  to  the  benefits  that  might  accrue  from  a  systematic 
collection  of  meteorological  data  by  the  educational  institutions  of  the  State.  We  give 
an  extract  from  that  letter  showing  the  governor's  just  appreciation  of  such  data.  He 
said: 

''There  can  be  little  doubt  but  that  the  careful  collection  and  utilization  of  local 
climatic  data  could  be  made  to  subserve  valuable  practical  purposes  pertaining  to  agri- 
culture, health,  etc.,  were  we  provided  with  adequate  means  for  obtaining  the  detailed 
and  extended  information  requisite.  In  the  absence  of  these  it  has  occurred  to  me  that 
an  approach  to  the  desired  result  can  be  obtained  by  observations  and  reports  to  be 
made  by  our  various  educational  institutions  kindly  volunteering  their  services.  With 
this  view  I  venture  to  inclose  the  memorandum  issued  by  the  Weather  Bureau  (at  Wash- 
ington) and  to  solicit  your  interest  and  aid  in  the  matter,  calling  special  attention  to  the 
oflers  made  in  the  same.'' 
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The  memorandam  referred  to,  from  General  Hazeo,  bearing  date  April  11, 1861,  which 
appeared  in  the  daily  papers  at  the  time,  was  as  follows: 

'*  Experience  has,  however,  shown  in  many  questions  relating  to  agriculture  and  other 
interests,  more  minute  details  are  needed,  such  as  can  only  be  obtained  by  having  at  least 
one  report  from  every  county,  and  this  extension  of  the  work  must,  for  the  present,  de- 
volve upon  the  individual  States.  It  is  considered  desirable  that  each  State  should,  as 
far  as  practicable,  establish  some  such  system  as  is  suggested  in  the  accompanying 
memorandum: 

'*  I  shall  be  pleased  to  learn  from  yon  whether  there  is  any  officer  of  your  State  au- 
thorized to  assume  charge  of  weather  observations  and  climatic  statistics,  upon  whom 
the  duty  of  organizing  such  work  can  be  imposed  by  you,  or  whether  special  legislation 
will  be  requir^  to  enable  you  to  establish  a  weather  service  in  your  State.  This  office 
will  be  glad  to  co-operate  in  the  development  of  meterological  services  in  the  respective 
States.'' 

The  reply  to  this  letter  gave  the  information  that  Carleton  CoU^^  had  already  under- 
taken that  service  in  the  fullest  way  possible. 

The  next  step  in  the  service  was  the  action  taken  by  the  Chamber  of  Commerce  of 
Saint  Paul  in  establishing  a  time-ball  for  the  city.  This  feature  of  public  interest  was 
proposed  by  Mr.  Thomas  C^hran,  then  a  prominent  member  of  the  chamber,  and  successful  ly 
carried  to  completion  by  his  personal  attention.  The  Chief  Signal  Officer  fnmished 
daily  service  in  connection  with  the  time-ball,  and  telegraphic  time-signals  were  first 
automatically  given  from  the  observatory  clock  of  Carleton  College,  but  later  by  a  trans- 
mitting clock  because  of  the  wretched  service  of  the  Western  Union  Telegraph  Company. 
This  service  began  in  September,  1881.  It  was  apparently  appreciated  by  the  business 
men  of  the  city,  and  certainly  a  credit  to  the  enterprise  of  the  Saint  Paul  Chamber  of 
Commerce. 

June  12,  1883,  the  present  director  of  this  service  received  a  letter  from  General 
Hazen,  the  Chief  Signal  Officer,  from  which  the  following  extract  is  taken: 

'*  I  have  the  honor  to  invite  your  attention  to  the  subject  of  organizing  a  State  weather 
service  in  Minnesota^  The  States  of  Ohio,  New  Jersey,  Indiana,  Illinois,  Michigan, 
Iowa,  Missouri,  Kansas,  Nebraska,  and  Tennessee  have  each  organized  a  State  weather 
service,  and  the  benefits  already  received  are  great,  and  induce  me  to  ask  your  co-opera- 
tion in  affecting  a  similar  organization  in  Minnesota. 

"The  general  plan  of  theseservicesis  as  follows:  The  observers  in  the  several  counties 
of  the  State  furnish  to  the  central  observer  of  the  State  a  monthly  report  of  rainfall, 
teDAperature,  and  miscellaneous  data  of  interest  and  benefit.  These  reports  are  ex- 
amined and  a  summary  forwarded  to  this  office  and  to  each  individual  observer.  News- 
papers also  gladly  publish  any  data  given  them  by  the  central  office.  The  benefits  at- 
tending the  service  when  properly  organized  are  apparent  and  the  data  collected  is  use- 
ful to  all  interested  in  agriculture,  horticulture,  and  kindered  pursuits." 

In  the  month  of  November,  1883,  Lieut.  H.  H.  C.  Dunwoody,  from  the  Chief  Signal 
Office  at  Washington,  D.  C,  visited  the  observatory  at  Carleton  College  and  proposed 
that  a  weather  service  for  the  St^te  of  Minnesota  be  organized,  and  that  the  central  oflice 
be  located  at  Northfield.  After  due  deliberation  the  college  authorities  decided  to  un- 
dertake the  work,  and  it  was  assigned  to  the  department  of  mathematics  and  astronomy. 
The  C*hief  Signal  Officer  reqnestecl  the  director  of  the  observatory  to  act  as  director  of 
the  weather  service  for  the  State,  and  very  kindly  gave  aid  and  ranch  personal  attention 
to  the  organization,  which  was  wholly  on  a  voluntary  plan.  The  spring  and  summer  of 
1884  were  used  by  the  director  in  visiting  every  important  town  in  Minnesota  for  the 
purpose  of  establishing  stations  with  meteorological  instruments  and  making  necessary 
arrangements  for  regular  observations,  records,  and  reports.  Prominent  towns  and  cities 
were  induced  to  purchase  standard  meteorological  instruments  and  to  secure  proper 
persons  to  take  o1»ervations  and  make  the  necessary  records.  About  thirty-five  stations 
were  secured  in  this  way  at  an  expense  of  $1,500,  which  was  borne  wholly  by  the  college. 
The  mode  of  organization  then  used  is  set  forth  in  the  following  circular: 

*'The  plan  of  the  service  is,  to  have  a  central  State  office  and  a  State  director,  and  at 
least  one  voluntary  observer  in  each  county,  who  will  keep  a  record  of  temperature  and 
rainfal),  and  report  the  same  to  the  central  office  of  the  State,  at  such  times  and  in  such 
ways  the  Chief  Signal  Officer  at  Washington  shall  plan  for  or  request. 

**  County  observers  wishing  to  make  continuous  records  of  wind  force,  humidity,  and 
the  barometer  will  be  aided  in  all  possible  ways,  both  by  the  State  and  the  Government 
service;  for  such  observations  are  locally  of  equal  value  to  those  of  temperature  and  rain- 
fall. 

"  The  State  director  will  supply  from  the  Chief  Signal  Officer  at  Washington  the  instru- 
ments necessary  for  all  the  observations  spoken  of  above  at  greatly  reduced  cost  I'rom  cata- 
logue prices.  These  instruments  will  be  compared  with  the  ( rovernment  standards  at  the 
Chief  Signal  Office,  and  a  memorandum  of  errors  of  all  will  bo  furnished  to  each  local 
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obeerver,  so  that  a  nniform  system  of  observation?  is  secured  for  the  weather  service  ol 
the  entire  country.  The  central  State  office  will  also  furnish,  free  of  charge,  to  all  local 
stations  the  necessary  blanks,  instructions,  Monthly  Weather  Review,  reports  of  the 
State  weather  service,  and  all  other  useful  information  communicated  by  the  Chief  Sig- 
nal Officer  at  Washington  for  that  purpose. 

*'  Attention  is  asked  to  the  following  advantages  of  alState  weather  service: 

*'  (1)  It  will  bring  the  benefits  of  the  Signal  Service  of  the  United  States  into  every 
county  of  Minnesota  participating  in  the  State  service. 

**  (2)  It  will  be  the  means  of  soon  securing  better  pVedictions  of  weather  changes  and 
storms  so  much  needed  in  the  Northwest 

*'  (3)  It  will  soon  prepare  Minnesota  for  a  system  of  storm  signals  displayed  from  rail- 
way trains  that  will  be  widely  beneficial  to  agricultural  interests. 

'*  (4)  It  will  give  to  evexy  county  the  Government  standards  for  temperature,  rainfall, 
wind- velocity,  humidity,  etc.,  which  are  sources  of  useful  public  information. 

'*  (5)  It  will  put  within  the  reach  of  local  agricultural  societies  means  of  aocnrate  ob- 
servation, which,  in  the  course  of  years,  must  be  valuable  to  any  locality  in  the  study 
and  adaptation  of  cereals. 

*'  (e)  It  will  bring  the  science  and  methods  of  the  national  Signal  Service  within  the 
reach  of  the  principal  high  schools  of  the  State,  offering  teachers  and  pupils  alike  ex- 
cellent opportunities  to  study  a  wide  range  of  the  application  of  science  to  foster  and 
protect  agricultural  industry. 

^*  (7,  For  about  $15  the  instruments  for  temperature  and  rainfall  cnn  be  secured.  For 
about  $125  the  equipment  of  a  full  signal  service  station  can  be  furnished  and  put  in  work- 
ing order.  To  take  the  observations  requires  but  little  time  daily,  and  the  exercise  is 
especially  agreeable  to  those  that  are  interested  in  natural  science.  Any  person  so 
disposed  will  probably  not  find  it  difficult  to  raise  the  necessary  means  to  buy  all  in- 
struments wanted  for  a  complete  station  at  the  county  seat  of  each  county;  for  various 
interests  are  to  he  served,  and,  in  all  probability,  liberal  people  who  naturally  have  in- 
terest in  useful  science  will  cheerfully  contribute  for  such  an  enterprise.'' 

CO-OPEEATION  WITH  THE  UNITED  STATES  SIGNAL  SERVICE. 

The  above  plan  was  submitted  to  General  Hazen,  and  received  his  approval  in  the 
month  oC  August,  1884,  and  September  6  following  a  Bignal  Service  observer  was  prom- 
ised who  should  act  as  assistant  to  the  director  in  the  State  service  and  have  charge  of 
the  central  office  in  the  interest  of  the  State  service  and  of  the  Signal  Service  of  the 
United  States.  This  step  on  the  part  of  the  Chief  Signal  Officer  was  a  new  one,  and 
theezperiment  was  first  tried  in  the  Minnesota  service.  Private  David  R.  McGinnis  was 
first  assigned  to  duty  at  the  central  station  in  Northfield,  and  b^an  service  in  the  month 
of  November,  1884,  publishing  his  first  report  for  the  month  of  December  following. 

During  the  years  of  1883  and  1884  the  monthly  summaries  of  meteorological  and  as- 
tronomical observations  of  popular  interest  had  been  regularly  sent  to  nearly  one  hun- 
dred country  newspapers  of  the  State,  all  of  which  having  requested  the  information  for 
publication  in  amount  as  should  be  convenient. 

CBOP  REPORTS. 

Beginning  with  January,  1885,  an  attempt  was  made  to  secure  reports  concerning  the 
condition  of  the  live-stock  of  the  State  and  parts  of  the  United  States  of  general  interest, 
and  to  lay  plans  for  securing  reports  on  the  condition  of  crops  for  the  ensuing  season. 
In  the  months  that  followed  these  reports  proved  to  be  a  feature  of  popular  interest  to 
those  engaged  in  stock-raising  and  agriculture.  They  were  generally  appreciated,  and 
drew  favorable  public  attention  to  the  value  of  the  service. 

THE  UNIVERSITY  OF  MINNESOTA. 

On  this  account  the  University  of  Minnesota  claimed  that  the  State  weather  service 
should  belong  to  that  institution,  and  a  special  committee  of  the  faculty,  by  means 
rather  questionable  in  courtesy  and  propriety,  strongly  pressed  its  claim  with  the  Chief 
Signal  Officer  in  Washington  by  demanding  a  similar  service.  Private  McGinnis  was 
secretly  and  discreditably  involved  in  this,  under  the  promise  (as  he  said)  of  gaining  a 
professorship  in  the  university  at  a  salary  of  $1,500.  This,  however,  was  later  denied 
by  the  officials  of  the  university. 

The  friendly  conference  between  the  regents  of  the  University  and  the  trustees  of 
Carleton  College,  though  lasting  several  months,  resulted  in  no  change.  There  were 
obstacles  that  seriously  opposed  the  organization  of  it  as  had  been  planned. 
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COLD-WAVE  WABNING& 

In  the  month  of  September,  1885,  the  State  service  undertook  the  distribution  of  cold- 
wave  wamingis  by  the  assistance  and  directiou  of  the  Chief  Signal  Officer.  This  step  was 
taken  with  extreme  caution  by  the  officers  in  charge,  in  view  of  the  known  uncertainty 
of  data  upon  which  cold- wave  predictions  must  be  nuMle  for  the  Northwest  Pi  ve  stations 
for  sach  warnings  were  first  tried  in  Minnesota  with  results  more  favorable  than  ex- 
pected. 

TBANSFEB  OF  SEBVICE  TO  THE  SAINt  PAUL  CHAMBSB  OF  COMMERCE. 

For  reasons  that  need  not  be  given  here,  Carleton  College  deemed  it  wise  to  transfer 
the  central  station  of  the  weather  service  from  Northfield  to  the  Chamber  of  Commerce 
of  Saint  Paul,  especially  as  that  influential  corporation  was  willing  to  take  supervision 
of  the  service  -and  meet  all  its  needfal  expenses.  The  transfer  was  made  in  January, 
1886,  the  director  retaining  his  position  as  before.  Felyruary  2, 1886,  the  following  let- 
ter was  received  from  General  Hazen:  / 

''You  are  respectfully  invited  to  attend  a  meeting  of  the  chiefs  of  State  weather  serv- 
ices, members  of  meteorological  societies,  and  others  specially  interested  in  the  meteoro- 
logical work  of  State  or  local  orgaiiizations,  to  be  held  in  the  lecture  hall  of  the  Smithson- 
ian Institution  on  Wednesday  and  Thursday,  February  24  and  25.  A  general  discussion 
of  the  various  subjects  which  may  be  suggested  at  this  convention  will  doubtless  result 
in  uniform  methods  of  observing  and  recording  observations,  and  it  is  also  believed  that 
hy  a  general  interchange  of  the  views  on  the  subject  of  signal  service  reports  and  special 
weather  forecasts  these  reports  may  be  made  more  valuable  to  your  section  through  im- 
proved methods  of  distribution  which  may  be  suggested  in  this  discussion.'' 

The  director  of  this  service  attended  that  meeting  and  there  met  representatives  of 
nearly  every  other  State  service  in  the  United  States.  The  meeting  was  a  most  profit- 
able one,  as  it  enabled  the  State  service  men  to  compare  methods,  to  discuss  donbtful 
questions,  and  to  decide  new  lines  of  endeavor,  especially  those  pertaining  to  the  display 
of  flags  and  the  distribution  of  daily  indications  by  telegraph. 

THE  CO-OPERATION  OF  RAILWAY  COMPANIES. 

As  a  means  of  starting  the  service  dally  by  telegraph  to  the  towns  and  cities  of  Min- 
nesota the  Chief  Signal  Officer  offered  to  meet  the  expense  of  sending  one  telegram  daily 
over  each  of  the  ten  railway  lines  then  reaching  Saint  Paul  and  Minneapolis,  or  tributary 
thereto. 

«  «  *  »  »  *  ♦ 

The  attention  of  the  officials  of  the  several  railway  companies  was  called  to  this 
matter,  and  with  but  very  few  exceptions  the  service  was  assumed  by  their  respective 
companies  and  performed  for  the  State  service  free  of  charge,  and  with  great  faith- 
ftilness  generally.  These  were  the  Saint  Paul,  Minneapolis  and  Manitoba  Railway; 
the  Chicago,  Milwaukee  and  Saint  Paul  Railway;  the  Chicago,  Saint  Paul,  Minneapolis 
and  Omaha  Railway  (for  a  short  time);  the  Minneapolis  and  Saint  Louis  Railway;  the 
Saint  Paul  and  Dnluth  Railway,  and  the  Minnesota  and  Northwestern  Railway. 

The  officials  of  these  companies  were  also  very  liberal  in  giving  free  transportation  to 
the  director  and  his  assistant  for  all  needfhl  travel  in  the  interest  of  the  service,  This 
arrangement  was  continued  for  more  than  a  year. 

******* 

FLAG  SERVICE. 

The  service  for  daily  indications  by  railway  telegraph  b^;an  June,  1886,  and  in  Sep- 
tember forty  flag  stations  were  in  operation,  all  receiving  daily  indications  at  7.30 
o'clock  in  the  morning  and  displaying  the  flags  usually  at  8  o* clock. 

These  stations  are  located  in  Iowa,  Dakota,  Wisconsin,  and  Minnesota.  In  July, 
1886,  Private  McGinniswas  discharged  from  the  Signal  Service  Corps,  and  in  the  month 
of  September  following  Private  £.  C.  Brandenburg  was  assigned  to  his  place. 

TRANSFER  OF  TELEGRAPH  SERVICE. 

The  next  change  in  the  management  of  the  weather  service  was  due  to  a  transfer  of 
the  telegraph  service  from  the  railroad  companies  above  named  to  the  Western  Union 
Company.  This  was  done  through  an  agreement  between  the  executive  officers  of  the 
Western  Union  Company  in  New  York  and  the  Chief  Signal  Officer,  General  A.  W. 
Oreely,  in  which  the  Western  Union  Company  offered  to  perform  the  service  at  very  low 
mtea.    *    *    *    *    By  suggestion  of  tiie  Chief  Signal  Officer  the  transfer  to  the  Western 
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Union  Company  was  completed  on  the  25th  day  of  September,  1887,  and  the  following 
circular  was  sent  to  all  observers  in  Iowa,  Wisconsin,  Minnesota,  and  Dakota: 

'*On  and  after  Wednesday,  September  26,  flagmen  of  the  Minnesota  weather  service 
will  find  daily  weather  messages  at  the  city  offices  of  the  Western  Union  Telegraph 
Company  in  all  towns  and  cities  having  such  offices;  in  other  cases  at  railroad  offices  as 
heretofore. 

*' Messages  will  be  ready  for  delivery  at  7.30  a.  m.  daily  (except  Sunday)  and  should 
be  called  for  before  8  o'clock  a.  m.,  which  is  the  time  for  display  of  flags.'' 

Very  unsatisfactory  service  Irom  that  day  to  the  present  time  has  been  given  by  the 
Western  Union  Company. 

*  *  »  *.  *  »  .  * 

SAINT  PAUIi  AS  A  BRANCH  INDICATIONS  OPPICK. 

• 

The  director  and  chairman  of  the  meteorological  committee  of  the  chamber  of  com- 
merce prepared  a  lengthy  paper  setting  out  the  needs  of  the  Northwest  in  the  matter  of 
improved  signal  service,  and  presented  the  same  to  General  Greely  in  the  early  autumn 
of  1887.  The  Chief  Signal  Officer  very  kindly  and  favorably  considered  the  matter,  and 
decided  to  establish  a  branch  indications  office  at  Saint  Paul  instead  of  Chicago,  as  in- 
clination was  leading  him  prior  to  this  time.  His  views,  as  expressed  freely  to  the 
director  in  conversation  at  his  office,  were  entirely  favorable  to  the  plan  of  State  weather 
services,  and  he  manifested  a  hearty  interest  in  sustaining  them.  The  branch  office  was 
opened  in  Saint  Paul  October  15, 1887,  as  elsewhere  stat^. 

EXPENSES  OF  THE  SEBVICE. 

The  expenses  of  the  Minnesota  weather  service  since  January,  1886,  have  been  borne 
by  the  chamber  of  commerce  of  Saint  Paul,  and  have  amounted  to  nearly  $600  annually. 
These  funds  have  been  used  for  printing,  traveling  expenses  for  maintaining  observing 
stations,  and  office  expenses  for  the  central  station. 

The  chamber  of  commerce  has  furnished  office  and  furniture  free  of  charge  for  the 
central  station  and  the  director  has  donated  his  time  to  the  service.  The  Chief  Signal 
Officer  sends  all  indications  messages  at  Government  expense. 

There  is  on  file  with  the  chairman  of  the  meteorological  committee  a  statement  of  ex- 
penses and  disbursements  made  since  February  1, 1886. 

APPBECIATION  OP  THE  SEBVICE. 

In  March,  1887,  thedirector  of  this  service  desired  to  know  if  the  weather  service  and  the 
generous  efforts  of  the  chamber  of  commerce  to  maintain  it  were  appreciated*  Accord- 
ingly a  circular-letter  was  addr&ssed  to  all  observers  and  fliigmen,  requesting  opinions 
of  business  men  concerning  its  usefulness  and  the  desirability  of  continuing  it.  Replies 
came  from  about  thirty  stations  containing  words  of  commendation  of  the  service  from 
nearly  five  hundred  business  men  in  the  several  towns  and  cities  where  stations  are 
located.  All  these  interesting  communications  are  on  file  with  the  chairman  of  the 
meteorological  committee. 

Wm.  W.  Payne, 

Director. 


[Inclosure  X.] 
MISSISSIPPI  STATE  WEATHER  SERVICK 

Office  of  the  State  Weather  Seevice, 

University  of  Mississippi^  July  24,  1888. 

Sir:  I  have  the  honor  to  respectfully  submit  the  following  report  of  the  work  of  the 
Mississippi  State  weather  service,  in  co-operation  with  the  United  States  Signal  Service, 
for  the  year  ending  June  30,  1888. 

The  branches  of  work  undertaken  during  the  preceding  year  have  been  continued  and 
enlarged  during  the  year  just  closed. 

The  number  of  stations  making  monthly  reports  of  temperature  and  rainfall  to  this 
service  has  increased  from  22  in  June,  1887,  to  36  in  June,  1888. 

The  number  of  stations  receiving  daily  weather  indications  in  June,  1887,  was  21,  and 
in  June,  1888,  34. 

The  number  of  stations  receiving  cold-wave  warnings  winter  before  last  vras  8;  and 
Jast  winter  34, 
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The  average  number  of  observers  reporting  crop  conditions  this  season  is  18,  and  plans 
are  r«idy  for  execution,  which  will  doubtless  result  in  doubling  this  number. 

An  effort  to  secure  copies  of  private  records  of  rainfall  and  temperature  in  this  State, 
running  back  into  past  years,  resulted  in  obtaining  valuable  data  from  13  different  locali- 
ties, copies  of  which  have  been  transmitted  to  the  Chief  Signal  Officer. 

The  study  of  the  climatology  of  the  State  by  this  service  has  been  appreciated  by  the 
public,  and  the  results  worked  out  have  been  freely  used  by  public  speakers  and  the 
press  in  setting  forth  the  agricultural  and  other  advantages  of  this  State. 

During  last  reason  more  than  fifteen  towns  were  supplied  with  the  cold- wave  warnings 
of  the  United  States  Signal  Service  with  special  reference  to  the  protection  of  the  early 
fruit  and  vegetable  interests,  thousands  of  acres  being  in  these  localities  devoted  to  this 
culture  for  the  supply  of  northern  markets. 

These  warnings  are  of  special  value  in  Mississippi,  where  early  vegetation  is  always 
liable  to  be  injured  by  late  frosts,  and  where  the  postal  arrangements  are  such  that  the 
daily  newspapers  containing  weather  indications  do  not  reach  most  of  our  towns  until 
late  in  the  afternoon  of  the  day  of  publication. 

Efforts  made  laet  winter  to  secure  a  fund  from  the  State  for  prosecuting  the  work  of 
the  weather  service  were  not  successful,  the  last  legislature  being  apparently  determined 
to  curtail  every  expenditure  from  the  State  treasury.  The  growing  appreciation  of  the 
work  of  the*service  will  increase  the  chances  of  securing  State  aid  in  the  future,  and 
the  matter  will  be  urged  before  the  next  legislature. 

At  my  request  the  trustees  of  the  University  of  Mississippi  continue  to  meet  the  ex- 
pensesof  the  service  for  printing  bulletins  and  circulars.  The  outlook  for  the  increased 
usefulness  of  the  service  is  very  encouraging.  The  public  is  being  educated  to  appre- 
ciate and  understand  its  aims  and  its  methods.  If  the  service  continues  to  grow  as  it 
has  during  the  last  two  years,  there  is  no  doubt  that  the  legislature  will  sustain  it,  and 
that  the  railroads  will  materially  aid  it  in  disseminating  the  indications  of  the  United 
States  Signal  Service. 

I  am  aware  of  the  difficulties  in  the  way  of  affording  storm-warnings  on  the  Gulf 
coast  of  this  State,  but  I  venture  respectfully  to  repeat  the  suggestion  made  in  my  last 
report,  that  such  warnings  might  be  made  of  great  benefit  to  the  very  large  fishing  and 
lumber  interests  of  Mississippi  Sound. 

To  the  faithfulness  and  efficiency  of  Sergt.  M.  J.  Wright,  Signal  Cor^s,  the  success 
of  the  work  is  largely  due. 

I  have  the  honor  to  be,  most  respectfully,  yours, 

ItoBERT  B.  Fulton, 
Director,  Miasiasqfpi  Weather  Service, 

The  Chief  Signal  Offices. 


Weather  crop  bulletin  of  the  Missisaippi  weather  service  for  the  week  ending  Saturday ,  Scp' 

Umtber  15,  1888. 

[In  co-operation  with  tho  United  States  Signal  Service.] 

University  of  Mississippi, 

September  15,  1888. 

Rainfall, — For  the  past  week  the  rainfall  has  been  about  the  average,  and  affected 
crops  favorably. 

Temperature  and  sunshine, — The  temperature  is  generally  reported  about  the  average, 
with  a  liberal  amount  of  sunshine,  which  was  beneficial  to  crops. 

Crop  conditions, — The  dry  weather  and  sunshine  have  materially  improved  the  condi- 
tion of  crops.  The  outlook  is  better  and  farmers  encouraged.  Cotton-picking  progress- 
ing rapidly. 

SPECIAL  ITEMS. 

Oxford. — Perfect  weather  during  past  week. 

BateavUle, — Prospects  of  a  larger  crop  than  last  year. 

Greenville, — Condition  of  crops  improving  under  favorable  weather. 

Artonish  Plantation. — Crops  in  bad  condition. 

ffolly  Springs. — Cotton  opening  rapidly;  picking  becoming  general. 

Mobile. — Condition  during  past  week  more  favorable. 

Falo  Alto, — The  fine  weather  has  cheered  up  farmers  and  made  things  lively. 
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Peach  (Trace. —rSplendid  weather  for  saving  hay. 
CMwater, — Wind  and  sunshine  dried  np  low  places. 
Coffeeville, — The  crops  are  showing  better  this  week. 
Pearlinglon, — Frequent  showers  injurious  to  hay  crop. 

Ftcf»)&ur^«— The  i>ast  week  has  been  just  the  weather  desired  by  planters  for  matur- 
ing cropo. 

R.  B.  Fulton, 

.    Director, 
M.  J.  Wright,  Jr., 
SergearUf  Signal  Corps,  AasistanL 


[Indoflure  XI.] 
MISSOURI  STATE  WEATHER  SERVICE. 

Saint  Louis,  August  23,  1887. 

Dear  Sir:  During  the  past  year  the  efficiency  of  the  Missouri  weather  service  has 
been  very  materially  increased.  This  is  due  mainly  to  the  increase  in  the  force,  Sergt. 
G.  A.  Weber  having  been  detailed  to  assist  the  director.  For  the  first  time  it  has  been 
possible  to  verify  the  reductions  of  the  observers  by  a  recalculation  of  the  monthly  values. 
The  number  of  observers  has  also  increased  in  a  very,  gratifying  way,  and  a  more  gen- 
eral interest  in  weather  observations  is  being  awakened  in  the  State.  Weekly  summa- 
ries of  weather  and  crops  are  now  being  published,  these  reports  being  tnade  up  in  part 
from  weekly  reports  of  weather  observers  and  in  part  from  other  persons  who  make  such 
reports  only.  During  the  year  a  report  on  Missouri  rainfall  has  Wn  prepared,  based  on 
the  observations  of  twenty-five  stations,  which  present  series  extending  over  ten  years, 
during  which  the  weather  service  has  been  in  existence,  and  on  the  records  of  eleven 
stations  which  present  records  of  over  ten  years,  one  record  covering  forty -two  years. 
Charts  of  average  rainfall,  based  on  the  ten-year  observations,  have  been  constructed 
upon  the  map  gf  Missouri  for  each  month  and  season  and  for  the  year.  All*  vaJues  have 
been  recalculated  by  Sergeant  Weber  from  the  original  daily  observations  of  the  various 
stations. 

This  publication  will  be  made  by  the  Saint  Louis  Academy  of  Science.  It  is  r^retted 
that  the  State  authorities  could  not  also  accept  this  report  for  publication  as  a  State  doc- 
ument by  reason  of  a  lack  of  funds. 

Since  1882  no  attempt  has  been  made  to  secure  the  organization  of  the  weather  serv- 
ice as  a  State  institution,  the  experience  of  that  year  having  been  very  discouraging  in- 
deed. The  expense  of  operation  above  that  represented  by  the  assistance  of  the  Signal 
Service  is  supplied  by  the  director. 

For  the  further  development  of  the  Missouri  weather  service,  it  would  be  of  great 
value  to  distribute  compared  maxium  and  minimum  thermometers  to  some  of  the  trust- 
worthy observers  who  have  served  so  faithfully  during  the  last  ten  years.  These  ther- 
mometers ought  to  be  supplied  by  the  State,  and  although  $400  would  cover  the  cost  of 
the  instruments  and  shelters  that  would  be  now  required,  there  is  not  much  hope  of  se- 
curing it. 

For  State  weather  services,  where  volunteer  observers  must  necessarily  be  used,  the 
maximum  and  minimum  thermometers  are  much  to  be  preferred,  as  the  observer  is  not 
so  closely  tied  down  to  regular  hours  of  observation.  The  rain-gnages  now  in  use  have 
for  the  most  part  been  in  use  for  ten  years,  and  as  they  were  made  of  tinned  iron,  they 
are  beginning  to  give  some  trouble  from  leaking.  They  should  all  be  replaced  by  the 
standard  guage  adopted  by  the  Signal  Service. 

It  is  certain  that  the  State  weather  service  is  destined  to  become  a  most  useful  insti- 
tution, bearing  in  some  respects  .;he  same  relation  to  the  national  Weather  Service  that 
the  State  government  does  to  the  lational.  The  climate  of  each  State  should  be  studied 
by  a  State  weather  service,  supported  by  the  Government.  It  is  also  certain  that  the 
local  summer  storms  which  are  of  such  importance  to  the  farmer  can  only  be  predicted 
by  a  local  weather  service.  The  behavior  of  these  storms  should  receive  careful  atten- 
tion from  all  State  services.  This  can  be  done  as  soon  as  the  States  will  pay  some  one 
to  do  it.  When  the  telephone  shall  have  become  public  property,  so  that  it  will  become 
available  for  general  service  at  reasonable  rates,  we  shall  have  county  telephone  services, 
with  lines  reaching  the  principal  farms  of  each  county.  The  advantages  of  such  tele- 
phone service  to  farmers,  especially  during  harvest  time,  are  too  many  and  too  obvious 
to  require  recital.    One  advantage  will  be  a  system  of  local  storm- warnings,  wHich  can  be 
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carried  on,  and  which  will  save  millions  of  dollars  that  are  now  wasted.    The  State 
weather  service  will  then  also  be  in  a  condition  to  efficiently  dlstribnte  the  predictions 
of  cold  waves  and  larger  storms  which  may  be  made  by  the  national  service. 
Very  respectfully, 

Francis  E.  Nipheb, 
Director,  Missouri  Weather  Service, 

The  Chirf  Signal  Offices. 


Weather  Crop  BuUeUn  of  the  Misaouri  Weather  Service  for  the  week  ending  Saturday,  August 

25,  1888. 

[In  oo-operaiion  with  the  United  States  Signal  Service.  ] 

i2am/a2/.— The  rainfall  was  reported  above  the  average  in  the  following  counties:  Bar- 
ton, Bollinger,  Cape  Girardeau,  Carter,  Cass,  Gasconade,  Howell,  Iron,  Jefierson,  Lin- 
coln, Mississippi,  Moniteau,  New  Madrid,  Nodaway,  Oregon,  Perry,  and  Reynolds.  An 
average  rain&il  was  reported  in  Clarke,  Crawford,  Knox,  LaClede,  Lafayette,  Maries, 
Miller,  Phelps,  Pike,  and  Saint  Louis  Counties.  A  deficiency  of  rainfall  was  reported  in 
Audrain,  Bates,  Boone,  Clay,  Chariton,  Marion,  Mercer,  Monroe,  and  Shelby  Counties. 

Temperature. — The  temperature  throughout  the  State  was  slightly  below  the  seasonal 
average.     Light  frost  is  reported  in  Monroe  County. 

Sunshine, — ;There  was  much  cloudiness  in  the  southeast  section  of  the  State.  In  all 
other  sections  an  average  amount  of  sunshine  is  reported. 

General  effects, — A  remarkable  feature  of  the  rainfall  distribution  during  the  week  is 
that  the  most  rain  fell  in  the  south  and  southeast  sections,  where  heretofore  dry  weather 
prevailed;  and  the  least  rain  fell  in  the  north,  where  rains  had  been  the  most  abundant. 
,  The  epdct  was  &vorable  in  the  south,  where  the  soil  was  put  in  good  condition  for  fall 
plowing,  and  all  vegetation  was  revived.  In  the  north  dry  weather  was  needed  to 
ripen  the  corn.  In  some  counties  in  the  southeast  the  corn  was  injured  by  wind  and 
hoAvy  rains.  In  general,  however,  the  com  is  reported  better  than  was  expected  in  the 
southeast.    The  cool  weather  did  not  have  much  effect  upon  vegetation. 

F.  E.  NiPHEE, 

Director. 

G.  A.  Webee, 

Sergeant,  Signal  Corps,  Assistant. 


[Inolosure  XII.] 

NEBRASKA  STATE  WEATHER  SERVICE. 

BoswELL  Obsebvatoby,  Doane  College, 

Crete,  Nehr,,  June  26,  1888. 

Slit:  I  have  the  honor  to  submit  herewith  the  report  of  the  operations  of  the  Ne«. 
braska  weather  service  for  the  year  ending  June  30,  1888. 
I  am,  very  truly,  yours, 

Goodwin  D.  Swezey, 

Director, 

Lieut  H.  H.  C.  Dunwoody. 


nebbaska  state  weathee  sebvice. 

Annual  report,  year  ending  June  30,  1888. 

The  Nebraska  State  weather  service  has  continued  during  the  past  year  under  the  same 
management  and  following  essentially  the  same  line  of  operationsos  during  the  previous 
year.  New  observer  have  been  obtained  and  a  more  general  distribiition  of  infor- 
mation among  the  people  has  been  accomplished. 
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CITATIONS  AND  OBSEBVEBS. 


The  following  is  the  list  of  stations  and  observers  reported  during  the  year: 


station. 

Observer. 

6U.tion. 

Observer. 

Southeast  section  : 

Ashland 

George  Shedd. 
G.  I.  GUbert. 

F.  C.  Ware. 
Dr.  Humphrey. 
A.  B.  Newkirk. 
J.  Ellis. 

A.  G.  Thompson. 
Joel  Hull. 
J.  B.  Parmalee. 
S.  S.  Kauffman. 
P.  W.  Rlsser. 

G.  Treat. 

Charles  Seltz. 
I.  E.  Heaton. 
Ij.  Sessions. 
George  M.  Chappel. 
Jesse  A.  Nason. 
£.  G.  Bruner. 

Niobrara  Basin : 

Creiirhton 

Dr.  Geo.  Roberts. 

Crete 

Hay  SprinRS 

Wm.  Waterman. 

De  Witt 

Valentine 

C.  S.Gonras. 

Fairbury 

Lower  Loup  Basin : 

North  Loud 

Falls  City 

M.  B.  C.  Trae. 

Marquette ~ 

Mead 

Palmer. 

C.Shieldstream. 

Ravenna 

E.  Smith. 

Minden „ 

West  Hill 

J.  L.  Truman. 

Nebraska  City 

Upper  Loup  Basin : 

oargent 

Stromsburtr .....i... 

J.  S.  Spooner. 

Syracuse 

Republican  Basin : 

Franklin 

Weepinir  Water 

W.  A.  Harshbarear. 

Northeast  section : 

Red  Willow 

Mrs.  R.  Buck. 

De  Soto 

Upper  Platte  Basin : 

Kimball 

Fremont 

Wm.C.  Barton. 

Norfolk 

North  Platte 

J.Fitzgerald. 

Omaha 

Scribner 

West  Point 

Of  these  Franklin,  Kimball,  North  Loup,  and  Valentine  have  been  added  during  the 
year,  and  are  situated  in  the  newer  and  less  settled  portions  of  the  State. 

Most  of  the  observers  report  only  temperature,  precipitation,  wind,  sky,  and  occasional- 
phenomena,  together  with  the  conditions  and  prospects  of  crops;  a  few  are  provided  with 
maximum  and  minimum  thermometers,  while  the  three  United  States  Signal  Service 
stations,  Omaha,  North  Platte,  and  Valentine,  furnish  the  full  monthly  meteorological 
summaries. 

INDICATIONS. 

There  have  been  sent  out  from  this  office  by  mail  daily  the  special  10  a.  m.  predictions 
for  Nebraska  to  the  following  easily  accessible  stations  to  be  posted  in  the  post-offices 
and  in  some  cases  for  the  display  of  flags: 

STATIONS. 


Minden. 

Ayr. 

South  Brnd. 

Exeter. 

Ong. 

Syracuse. 

Kenesaw. 

Waverlcy. 

Western. 

Staplehurst. 

Fairmont. 

Ulysses. 

Cedar  Creek. 

Ashland. 

Wymore. 

Blue  S)>ring8. 

Graflon. 

HolmesviUe. 

Blue  Hill. 

Greenwood. 

Inland. 

The  following  stations,  selected  and  arranged  for  by  this  service,  have  received  the  1 
a.  m.  predictions  by  telegraph  and  have  displayed  flii^  and  made  monthly  reports: 


station. 


Edsrar 

Louisville 

Juniata 

Aurora 

Norfolk 

Harvard 

Weeping  Water 
Stromsbureh..... 

Plattsmoutn 

Seward 

Broken  Bow 

Peru 

David  City... 


Flagman. 


Neal  Brothers. 
Thomas  Shryock. 
S.  L.  Brass. 
John  Tweedy. 
P.  T.  Grecher. 
M.  S.  Wistrom. 
J.  K.  Keithley. 
George  8.  Osborne. 
J.  N.  Wise. 
John  Kittle. 
R.  Rycrson. 
W.  C.  Purviance. 
Frank  A.  Snow. 


Station. 


Wymore , 

Grand  Island. 

Falls  City 

Tecutuseh 

Mcrna , 

Superior 

Franklin 

Western 

Tobias 

DeWitt 

Chester 

Tamora 

Nelson 


Flagman. 


George  Laflin. 
C.  L.  Howell. 
A.  B.  Newkirk. 
C.  M.  Wilson. 
E.  KPurcell. 
George  G.  Spohr. 
W.  A.  Harshbargar. 
H.  Porter. 
S.  I^rson. 
A.  H.  Dennison. 
Stephen  Porsdick. 
J.  S.  Williams. 
The  Nelson  ian. 
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WEEKLY  GBOP  BEPOKT. 

The  obserrera  of  this  service  have  reported  wefskly  by  mail  to  this  office  the  condition 
and  prospects  of  crops,  to  serve  as  the  basis  for  a  telegram  on  Saturday  night  to  the 
Chief  Signal  Officer  to  aid  in  the  preparation  of  the  weekly  crop  bulletin  famished  by 
him  to  the  press. 

MONTHLY  BULLETIN. 

.  There  has  been  iasaed  by  the  central  office  a  four-page  monthly  weather  and  crop  bul- 
letin, with  map  of  the  distribution  of  precipitation,  and  these  have  been  sent  out  for  re- 
publication by  the  press  of  the  State. 

Goodwin  D.  Swezey, 
ft  Director, 

C.  D.  Busnley, 
Private,  Signal  CorpB,  AetUtawl, 

BoBWELL  Obssbvatoby,  Doane  Collbgb, 

OreU^Ndtr. 


Weather  crop  bulletin  of  the  Nebraska  toeatker  serviccy  July  21,  1888. 

The  observers  of  the  Nebraska  weather  service  fiirnish  the  following  data  concerning 
the  effect  of  weather  on  the  crops : 

Rainfall  has  be^i  about  the  average  in  the  eastern  part  of  the  State,  and  above  the 
average  in  the  southern  and  central  parts  of  the  State. 

There  has  been  throughout  an  average  amount  of  sunshine,  and  the  temperature  has 
been  normal. 
The  effect  on  all  crops  has  been  very  favorable  in  all  parts  of  the  State. 
Harvest  is  well  underway  in  the  southern  counties,  and  beginuing  in  the  central  part 
Chinch  bugs  are  reported  as  damaging  the  wheat  in  the  central  part,  but  only  in  small 
dJstriGtB. 
Prospects  for  com  excellent. 

G.  D.  Swezey, 

Director, 
C.  D.  Bubnlby, 
Private^  Signal  Corps,  Assistant, 


Linclosure  XIII.] 

NEVADA  STATE  WEATHER  SERVICE. 

Carson  City,  Nev.,  July  31,  1888. 

Sib:  In  response  to  your  circular  letter  of  June  5,  1888,  I  have  the  honor  to  submit 
the  following  report  of  the  Nevada  State  weather  service  for  the  year  ending  June  30, 
1888; 

The  service  was  established  by  act  of  legislature  in  February,  1887,  a  copy  of  act 
being  herewith  inclosed.  Immediately  upon  the  passage  of  the  act  a  director  was  ap- 
pointed, but  no  stations  of  observation  were  established  until  the  following  September, 
the  interim  being  occupied  in  procuring  instruments  and  in  the  consideration  of  plans 
for  the  organization  and  management  of  the  service.  In  June,  1887,  the  Chief  Signal 
Officer  detailed  a  Signal  Service  observer  as  assistant  to  the  director.  The  assistant  ar- 
rived at  this  place  on  August  9,  and  immediately  upon  his  arrival  the  work  of  shipping 
the  instruments  and  instructing  the  observers  was  begun.  Fourteen  stations  were 
equipped  with  instruments  in  September,  one  in  each  county,  the  county  auditors  being 
by  section  8  of  the  act  constitutcMi  ex  officio  State  weather  service  observers.  The  num- 
ber of  stations  has  since  been  increased  to  thirty-seven.  Of  these  seventeen  stations 
make  tri-daily  observations  of  air  temperature,  precipitation,  wind  direction,  and  state 
of  weather,  together  with  notes  upon  the  occurrence  of  casual  phenomena,  such  as  frosts, 
halos,  thunder-storms,  etc. ;  five  are  special  rainfoU  stations,  and  the  remainder  make 
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observations  oooe  daily  of  maximum  and  minimmn  temperatore,  precipitation,  wind 
direction,  and  state  of  weather. 

The  stations  are  tolerably  well  distributed  throughout  the  most  important  sections  of 
the  State.  There  are,  however,  yet  some  unoccupied  districts  in  which  it  is  hoped  that 
in  the  future,  as  the  influence  of  the  service  extends,  it  will  be  possible  to  establish  sta- 
tions; and  it  is  probable  that  within  a  few  years  there  will  be  made  and  preserved  a 
fairly  accurate  record  of  the  leading  features  oi  the  climate  of  nearly  every  section  of 
Nevada. 

At  first  the  work  of  the  observers  was  not  very  satisfactory,  owing  to  the  indifference  of 
some  and  the  incompetency  of  others;  but  after  devoting  much  time  and  labor  to  urging 
upon  them  the  necessity  of  care  and  accuracy  and  to  arousing  in  them  a  sense  of  tho  impor- 
tance of  their  work,  a  very  decided  improvement  took  place,  and  in  most  cases  the  work 
of  the  observers  is  now  as  satisfactory  as  could  be  expected. 

In  September,  1887,  a  circular  letter  was  sent  to  all  the  teachers  in  the  State,  solicit- 
ing their  co-operation  and  tirging  them  to  procure  instruments  and  make  observations 
at  their  schools.  The  object  of  this  was,  first,  to  obtain  reports  of  the  weather  from  as 
many  points  as  possible,  and,  secondly  and  principally,  to  secure  the  training  of  the 
pupils  in  the  use  of  the  simple  meteorological  instruments,  and  to  diffuse  among  them 
and  the  people  generally  a  knowledge  of  the  fundamental  principles  of  the  relations 
which  climate  bears  to  the  every-day  interests,  both  vital  and  material,  of  the  human 
race.  The  most  complete  records  of  the  climate  of  any  country  are  of  little  practical 
use  unless  the  people  possess  sufficient  intelligence  to  make  use  of  them;  and  it  appears 
that  the  public  schools  afford  the  readiest,  if  not  the  best,  means  of  diffusing  the  knowl- 
edge which  makes  possible  an  intelligent  and  practical  application  of  observations  of 
the  weather.  The  first  appeal  to  the  teachers  unfortunately  met  with  but  few  responses. 
Efforts  will,  however,  be  made  again  this  year  to  induce  many  of  them  to  take  an  active 
interest  in  the  matter.  The  subject  will  not  only  be  presented  to  individual  teachers, 
but  it  will  also  be  urged  upon  them  at  their  institutes,  and  the  county  superintendents 
of  public  instruction  will  be  earnestly  solicited  to  lend  their  influence  and  co-operation. 
In  February,  1888,  the  publication  of  a  monthly  summary  of  observations,  together 
with  a  general  review  of  the  weather,  was  begun.  Five  hundred  copies  are  published 
monthly,  and  distributed  to  those  who  are  most  likely  to  appreciate  and  make  use  of 
them. 

The  purposes  of  the  Nevada  State  weather  service  are  to  collect  a  fund  of  knowledge, 
as  complete  as  possible,  of  the  climatic  features  of  every  section  of  the  State,  from 
which  reliable  data  can  be  furnished  to  actual  and  prospective  settlers;  to  incite  an  in- 
terest among  the  people  in  the  study  of  our  climate,  and  to  aid  in  making  possible  a 
practical  application  of  the  knowledge  thus  acquired;  to  assist  in  the  development  of 
our  agricultural  interests  by  the  discussion  of  the  problems  of  irrigation,  storage  of 
water,  economy  of  water  supply,  and  adaptation  of  soil  and  climate  to  specific  crops; 
and,  by  co-operation  with  the  Signal  Service,  to  secure  to  our  people  the  benefits  of  the 
indications  and  other  work  of  the  United  States  Weather  Bureau. 

From  January  to  June,  inclusive,  of  the  current  year  the  indications  were  telegraphed 
from  San  Francisco  to  nine  towns  in  this  State.  The  indications  were  generally  verified, 
and  they  gave  great  satisfaction  to  the  people.  The  display  of  weather  signals  in  con- 
nection with  the  indications  has  been  made  only  at  Reno  and  at  Carson  City.  In  case 
of  the  resumption  of  the  indications,  endeavor  will  be  made  to  give  them  a  wider  dis- 
tribution through  the< agency  of  the  sailroKad  telegraph  lines.  The  towns  to  which  it  is 
most  important  that  the  indications  should  be  telegraphed  are  the  following  (these  towns 
being  located  in  the  principal  at^ricultnral  districts):  Genoa,  Carson,  Dayton,  Mason's 
Valley,  Keno,  Lovelock^s,  Golconda,  Paradise  Valley,  Tuscaiora,  Elko,  Halleck,  Austin, 
and  Eureka.  To  agricultural  interests  the  indications  are  of  greatest  value  and  impor- 
tance from  March  1  to  June  30,  and  to  the  lumber  interests  from  October  1  to  December 
31. 

The  success  of  the  Nevada  State  weather  service  has  so  &r  been  very  gratifying,  far 
exceeding  expectation.  Many  of  the  most  prominent  and  intelligent  people  of  the  State 
have  manifested  a  deep  interest  in  its  work,  and  its  continuance  appears  to  be  very  well 
assured.  Efforts  will  be  made  to  secure  a  larger  appropriation  from  the  next  legisla- 
ture, which  meets  in  January,  1889;  and  if  a  sufficient  appropriation  is  made,  it  is  pro- 
posed to  increase  the  efficiency  of  the  service  by  providing  each  station  with  a  suitable 
thermometer  shelter,  by  inspecting  all  the  stations,  and  personally  instructing  each  ob- 
server. 

Very  respectfully,  your  obedient  servant, 

Chables  W.  Friend, 

Director, 

The  Chief  Signal  Officek, 

WcuhingUm^  D,  C. 
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AN  ACT  to  f^tablish  a  weather-aervide  station  in  Nevada  and  to  provide  for  the  appointment  of  a 
director  thereof,  and  appropriating  money  to  pay  the  expenses  of  the  same. 

The  people  of  the  State  of  Nevada^  repreMnted  in  senate  and  assembly^  do  enact  as  follows: 

8bc.  1.  rfhe  establishment  of  a  weather-servioe  station  being  necessary  to  secure  as 
complete  a  history  of  the  weather  of  Nevada  as  possible,  in  order  to  furnish  trustworthy 
material  for  a  study  of  its  climato,  to  acquaint  the  people  of  the  State  and  non-residents 
with  the  pbysiGEd  conditions  of  every  locality,  based  upon  reliable  climatic  data,  thereby 
greatly  benefiting  the  agricultural,  commercial,  manufacturing,  and  municipal  interests, 
there  is  hereby  established  at  Carson  City,  in  this  State,  a  central  weather  station,  to 
be  under  the  supervision  of  a  competent  director,  to  be  appointed  as  hereinafter  provided. 

Sec.  2.  The  duties  of  said  director  shall  be  to,  establish  volunteer  weather  stations 
throughout  the  State,  at  least  one  in  each  county,  and  to  supervise  the  same;  to  receive 
reports  from  said  volunteer  weather  stations,  reduce  the  same  to  tabular  form,  and  pre- 
pare and  have  printed  monthly  reports,  copies  of  which  shall  be,  by  said  director,  sent 
to  all  colleges,  high  schools,  hospitals,  public  libraries,  agricultural  societies,  and  news- 
paper proprietors  who  shall  in  writing  request  the  same. 

Sec.  3.  Said  director  shall  also  prepare  an  annual  report  of  his  labors,  and  of  the  work 
done  by  the  volunteer  weather  service,  and  present  the  same  to  the  governor  for  publi- 
cation. Fifteen  hundred  copies  of  said  report  shall  be  printed  by  the  superintendent  of 
State  printing,  of  which  five  hundred  shall  be  for  the  use  of  the  State  officers  and  one 
thousand  for  the  use  of  the  legislature.  The  superintendent  of  State  printing  shall  do 
all  printing  necessary  to  carry  out  the  requirements  of  this  act  and  the  secretary  of  state 
is  authorized  to  furnish  to  said  director  whatever  stationery  he  may  need  in  the  proper 
performance  of  his  duty. 

Sec.  4.  Said  director  shall  be  appointed  by  the  governor,  and,  in  addition  to  the  other 
duties  required  under  the  provisions  of  this  act,  he  shall  file  with  the  State  librarian 
monthly  reports  of  the  meteorological  observations  provided  for  in  the  third  section  of 
this  act;  and  the  same  shall  be  carefully  preserved  by  said  librarian,  and  be  open  to  in- 
spection during  office  hours  to  any  one  applying  therefor.  For  the  performance  of  the 
duties  prescrilMd  by  this  act  the  director  hereinbefore  mentioned  shall  receive  a  salary 
of  six  hundred  dollars  a  year,  payable  in  monthly  installments,  upon  the  claims  being 
allowed  by  the  board  of  examiners,  and  said  claims  shall  be  paid  as  other  claims 
against  the  State  are  paid,  and  shall  be  in  full  for  all  demands  of  said  director,  including 
traveling  expenses. 

Sec.  5.  Said  director  is  authorized  to  provide  for  the  equipment  of  such  volunteer 
weather  stations  as  shall  be  established  by  him,  of  which  there  shall  be  at  least  one  in 
each  county,  at  a  cost  not  exceeding  twenty-five  dollars  for  each  station  so  established. 
Each  station  shall  be  supplied  with  the  following  instruments:  One  maximum  ther- 
mometer, one  minimum  thermometer,  one  dry-bulb  thermometer,  one  wet-bulb  ther- 
mometer, one  rain-gauge,  with  overflow  attachment,  and  such  other  instruments  as  may 
be  necessary,  of  which  the  cost  shall  not  exceed  the  sum  of  twenty-five  dollars  for  each 
station,  as  hereinbefore  provided.  Said  director  shall  apply  to  the  United  States  Cen- 
tral Signal  Office  in  Washington,  D.  C,  to  have  the  weather  stations  in  this  State  recog- 
nized and  registered  as  volunteer  stations,  auxiliary  to  the  United  States  Weather  Ser- 
vice, and  shall  also  apply  for  and  receive  the  printed  blanks,  franked  envelopes,  and 
books  of  *'  instructions  for  voluntary  observers  of  the  Signal  Service  of  the  United  States 
Army,"  and  such  other  stationery  as  is  usually  supplied  to  volunteer  observers.  All 
instruments  purchased  with  State  funds  by  said  director  for  use  in  any  department-  of 
the  weather  service  in  this  State,  and  all  charts,  maps,  diagrams,  and  tabulated  forma 
made  by  him  Iq  his  official  capacity,  shall  be  the  property  of  the  State  solely. 

Sec.  6.  For  the  purpose  of  paying  the  salary  of  the  director  herein  mentioned  during 
the  years  1887  and  1888,  the  sum  of  twelve  hundred  dollars  is  hereby  appropriated,  out 
of  any  moneys  in  the  general  fund  not  otherwise  appropriated. 

Sec.  7.  The  sum  of  five  hundred  dollars  is  hereby  appropriated,  out  of  any  moneys  in 
the  State  treasury  not  otherwise  appropriated,  to  be  applied  in  purchasing  the  instru- 
ments provided  for  in  the  fifth  section  of  this  act. 

Sec.  8.  The  county  auditors  of  the  respective  counties  of  this  State  are  hereby  con- 
stituted volunteer  reporters  of  meteorological  observations,  and  shall  keep  and  record 
such  observations  and  reports  as  are  required  by  the  provisions  of  this  act  and  report 
the  same  to  the  director  of  the  State  weather  service  station,  and  shall  perform  such 
duty  without  compensation  additional  to  that  now  allowed  by  law  for  the  performance 
of  other  duties  of  their  office. 
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(Indosure  XIY.] 
NEW  ENGLAND  METEOROLOGICAL  SOCIETY. 

Providence,  E.  I.,  June  30, 1888. 

Deab  Sib:  I  have  the  honor  to  inclose  a  report  of  the  work  of  the  New  England  Me- 
teorologioil  Society  for  the  year  ending  to-day. 
Yoors  very  respectfully, 

WiNSLOW  Upton, 
^  Secretary ^  New  England  Meteorological  Society, 

Renort  on  Que  work  of  ike  New  England  Meteorologioal  Society  for  the  year  ending  June  30, 

188a 

The  routine  work  of  the  society  has  been  carried  on  much  as  in  preTions  years. 
Monthly  bulletins  have  been  issued,  containing  reports  from  140  to  160  observers,  prin- 
dpally  of  precipitation  and  temperature.  Of  these  observers^  1 1  are  in  charge  of  stations 
of  Uie  United  States  Signal  Service  and  7  have  been  supplied  with  instmmente  by  the 
Appalachian  Mountain  Club.  It  may  be  noted  that  many  of  the  other  observers  are 
connected  with  water-works  of  towns  and  cities,  some  with  large  manufacturing  estab- 
lishments, and  several  are  located  on  the  summits  of  hills,  one  of  which,  Blue  Hill, 
Mass.,  is  the  location  of  the  best  equipped  private  meteorological  observatory  in  the 
country.    A  number  of  stations  are  equipped  with  self-registering  apparatus. 

Special  investigations  have  been  carried  on  by  the  society  as  follows:  In  the  summer 
of  1887  the  observations  of  thunder-storms  was  continued  in  much  the  same  form  as  in 
previous  years,  the  expense  covered  by  a  grant  from  the  Bache  fund  of  the  National 
Academy;  the  laige  correspondence  that  it  involved  was  in  charge  of  Sergeant  Oswell, 
under  the  direction  of  Professor  Davis.  Progress  in  the  discussion  of  results  has  been 
retarded  by  the  recent  absence  of  Professor  Davis.  In  the  same  summer  a  study  of  die 
sea  breezes  that  occur  along  the  coast  was  begun,  it  being  the  first  systematic  study  of  the 
kind  that  has  been  attempted;  this  was  in  charge  of  Mr.  L.  G.  Schultz,  of  the  Signal 
Service,  at  that  time  stationed  in  Boston,  under  the  direction  of  Professor  Davis.  The 
expense  of  printing  circulars,  etc.,  was  borne  by  the  Harvard  College  Observatory.  The 
discussion  of  the  results  has  progressed  towards  completion;  but  has  been  retiuded  by 
the  transfer  of  Mr.  Schultz  to  Ithaca,  N.  Y.,  as  well  as  by  theabsenceof  Professor  Davis. 
Both  of  these  studies  were  greatly  aided  by  the  co-operation  of  the  Signal  Service,  from 
whom  the  society  received  the  assistance  of  a  member  of  the  corps. 

In  March,  1888,  the  secretary  made  a  special  study  of  the  severe  blizzard  that  spent  its 
force  in  southern  New  England,  with  heavy  snowfall  and  high  winds.  The  results  of 
this  study  were  published  in  the  American  Meteorological  Journal  for  May,  18^.  The 
society  received  assistance  in  this  undertaking  from  the  trustees  of  the  Elizabeth  Thomp- 
son Science  Fund.  From  the  same  source  has  been  received  a  grant  for  defraying  the 
expenses  of  a  further  study  of  cyclonic  storms  in  New  England,  regarding  which  a  series 
of  papeni  was  published  in  the  American  Meteorological  Journal  in  1886  and  1887. 

During  the  year  the  society  has  made  certain  changes  in  its  organization  and  associa- 
tion with  other  institutions.  Aft3r  the  return  of  Professor  Upton  from  absence  of  a  year 
in  Europe,  he  was  chosen  secretary,  and  Professor  Davis,  who  had  been  acting  as  di- 
rector in  addition  to  his  work  as  secretary,  was  made  director.  Since  January,  1888, 
on  account  of  the  absence  of  Professor  Davis  from  New  England,  the  secretary  has 
edited  the  Bulletin.  At  the  beginning  of  the  current  calendar  year  an  agreement  was 
entered  into  with  the  astronomical  ob^rvatory  of  Harvard  College  for  joint  publication 
of  the  observations  of  the  society.  As  a  result,  the  contents  and  form  of  the  Bulletin 
have  been  somewhat  changed,  chiefly  in  the  direction  of  a  greater  amount  of  tabular 
matter  and  an  improvement  in  the  style  of  printing.  The  Bulletin  is  printed  monthly, 
as  heretofore,  and  its  permanent  matter  is  stereotyped  and  will  be  published  later  in  the 
volumes  of  Annals  of  the  Observatory,  together  with  an  extended  annual  summary. 
The  interest  shown  in  meteorological  studies  by  Prof.  E.  C.  Pickering,  director  of  the 
Observatory,  and  the  expansion  of  meteorological  work  undertaken  in  consequence  of 
the  Boyden  bequest,  which  is  at  the  disposition  of  the  observatory,  insures  the  societgr 
many  advantages  from  its  co-operation  with  the  observatory. 

WiNSLow  Upton, 
Secretary,  Nao  England  Meleorologieal  Soeiei^* 

The  Chief  Signal  Officer, 

Washington,  D,  G. 
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Neu>  England  Weather  Crop  BufJetin, 

Cahbbidge,  Mass.,  July  7, 1888. 

The  New  England  Meteorological  Society,  in  co-operation  with  the  United  States  Sig- 
nal Service,  famishes  the  following  report  of  the  weather  and  the  ocmdition  of  growing 
«rop6for  the  week  ending  Jnly  6, 188(5: 

The  iain£eJl  has  been  below  the  average  thronghont  New  England.  In  some  sections 
no  rain  has  fallen  daring  the  week,  bat  the  effect  has  been  quite  favorable  for  all  crops. 

The  temperature  and  sunshine  have  been  aboat  the  average  in  all  States  excepting 
New  Hampshire,  where  an  excess  is  reported;  the  effect  has  been  very  favorable. 

Haying  has  bc^un  in  northern  New  England,  and  the  dry,  sunshiny  weather  has  been 
favorable  for  securing  the  crop,  which  promises  to  be  large;  in  the  southern  portion  the 
work  is  progressing  well  and  about  half  of  the  crop  has  l^n  secured. 

On  the  evening  of  June  30  several  places  were  visited  by  a  severe  hail-storm,  which 
resnlted  in  considerable  injury  to  nearly  all  crops. 

Reports  from  observers  indicate  that  at  Brunswick,  Me.,  the  hay  crop  has  improved 
very  much  during  the  week,  but  it  is  thought  by  good  judges  that  it  will  fall  short, 
considerably,  from  last  year.  At  East  Sumner,  Me.,  haying  is  just  beginning,  with  a 
prospect  of  the  best  crop  for  years  if  favorable  weather  prevails  during  the  haying  sea- 
son. At  Hanover,  N.  H.,  the  crops  are  looking  finely  and  coming  forward  rapidly. 
There  has  been  a  good  deal  of  sunshine  and  hot  weather  in  the  past  seven  days,  but  the 
ground  is  sufficiently  moist  to  support  crops  well.  Hii^  crop  heavy.  At  Newton,  N. 
H.,  no  rain  has  fallen  during  the  week,  but  all  crops  are  doing  weU.  The  hay  crop  is 
good  and  beingrapidly  secured.  At  Brattleborough,  Yt. ,  it  has  been  a  fine  week  for  secur- 
ing the  hay  crop,  which  most  of  the  farmers  have  improved  to  the  best  of  their  abilities; 
the  amount  and  quality  is  far  above  the  average.  All  -other  crops  doing  well.  At 
Chelsea^  Yt,  an  abundant  hay  crop  is  now  assured.  Its  maturinsc  will  be  somewhat 
Ute.  At  Cornwall,  Vt,  the  season  is  fully  up  to  the  average.  Potatoes  and  corn. are 
looking  well.  Haying  is  progressing  finely.  *  At  Craftsbury,  Yt.,  a  severe  hail-storm 
occurred  Saturday,  cutting  down  the  small  grain  to  considerable  extent.  At  Marlborough, 
Mass.,  a  hail-storm  of  great  severity  occurred  shortly  after  6  o'clock  Saturday  evening. 
Fruit  trees  and  vines  were  nearly  all  stripped,  corn-stalks  were  broken  off  at  the  roots, 
and  vc^table  leaves  were  crushed  or  cut  entirely  off.  At  Taunton,  Mass.,  hay  is  of 
fiur  quality,  and  the  crop  is  about  half  secured. 

O.  N.  OSWELL, 
Sergeant,  Signal  Corps,  AssistanL 


flncloflure  XY.l 

NEW  JERSEY  WEATHER  SERVICK 

RuTQEBS  College, 
New  BrunBtcick,  N.  J.,  July  23,  1888. 

Dear  Sir:  I  have  the  honor  to  send  this  letter  to  accompany  the  annual  report  of 
Sergt  E.  W.  McGann,  assistant  in  charge,  upon  the  New  Jersey  weather  service,  for 
the  year  ending  June  30, 1888.  The  service  is  gradually  getting  established  in  the  minds 
of  our  citizens,  and  with  continued  work  will  come  to  be  of  great  value  to  them.  The  work 
of  Mr.  McGann  has  been  faithfully  and  intelligently  carried  on,  and  I  can  most  heartily 
request  for  him  the  highest  compensation  for  his  services  that  is  paid  to  any  of  them  in 
charge  of  such  services.  The  cost  of  living  is  as  much  as  in  New  York  or  Philadelphia, 
and  I  trust  you  will  be  able  to  consider  this  and  to  recognize  the  valuable  services  of  a 
worthy  man  and  citizen. 
Respectfully,  yours, 

Geo.  H.  Cook, 

IXrector, 

The  Chief  Sigkal  Officer, 

Waahington  City, 


State  Agricultural  College, 

New  Brunmmck,  N  J.,  July  24,  1888. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  tb^  'WOtVl  ot  Wife^^^  ^«sk^ 
State  weather  service  for  ibe  year  ending  June  30,  1888. 


t 
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On  the  2l8t  of  July,  1887,  in  obedience  to  instmctions  received  from  the  Chief  Signal 
Office^,  I  assumed  charge  of  this  station  and  the  work  of  the  State  weather  serrioe  con- 
nected therewith. 

NUMBER  OF  STATIONS. 

At  that  time  the  number  of  stations  reporting  to  the  central  office  was  thirty-seven ; 
of  these  seven  have  been  discontinued  for  various  reasons,  and  four  new  ones  added, 
making  the  present  total  thirty-four,  a  decrease  of  three  stations  Ibr  1888  as  compared 
1887. 

BEFOBTS. 

The  reports  received  from  these  stations  have  been  carefully  summarized,  tabulated, 
and  published  monthly  in  the  New  Jersey  Weather  Chronicle.  The  columns  containing 
the  data  from  these  reports  have  been  increased  in  number  from  four  to  fourteen,  thereby 
presenting  to  the  readers  thereof  a  most  valuable  compendium  of  meteorological  in- 
formation. 

WEATHEB  AND  TEMPERATUBB  SIGNALS. 

An  effort  has  been  made  to  organize  a  system  of  flag  stations  throughout  the  State,  but 
30  far  has  met  with  very  little  success.  This  may  be  attributed  to  the  fact  that  negotia- 
tions for  their  establishment  have  been  conducted  by  correspondence  instead  of  personal 
solicitation. 

CBOP  WEATHEB  BULLETINa 

bulletins  showing  crop  conditions  and  prospects  throughout  the  State  have  been  issued, 
commencing  May  2G,  1888,  copies  of  which  have  been  %rnished  to  all  crop  correspond- 
ents, State  observers,  agricultural  societies,  and  the  press  of  the  State.  These  bulletins 
have  become  a  valuable  factor  in  the  dissemination  of  crop  statistics  among  the  com- 
munities to  which  they  are  sent.  They  have  been  well  received  and  eulogized  by  the 
different  agricultural  societies,  and  have  been  favorably  commented  upon  by  the  jour- 
nalists of  New  Jersey.  It  may  be  added  in  this  connection  that  the  issuance  of  these 
bulletins  has  been  largely  instrumental  in  bringing  the  service  prominently  before  the 
public.  * 

In  order  to  increase  the  efficiency  of  the  service  by  the  establishment  of  stations  in 
each  county  of  the  State  fully  equipped  with  standard  instruments,  a  bill  (the  text  of 
which  is  given  belovsr)  was  draughted  and  presented  to  the  legislature,  entitled  *'An  act 
to  establish  a  meteorological  bureau  for  the  State  of  New  Jersey  ^*  This  bill  passed 
both  house  and  senate  unanimously,  but  for  some  reason  failed'to  secure  the  signatureof 
the  governor.  A  similar  bill  wftl  be  presented  at  the  next  session  of  the  assembly,  and 
there  are  strong  reiisons  to  l)elieve  that  the  next  annual  rej^iort  from  this  station  will  con- 
tain not  only  a  record  of  its  passage,  but  also  of  its  acceptance  and  signature  by  the  chief 
executive  of  the  State,  as  well  as  that  the  appropriations  and  provisions  therein  provided 
for  have  l>een  complied  with.  « 

In  conclusion,  it  is  greatly  to  be  regretted  that  during  the  year  visits  to  the  different 
stations  for  the  purpose  of  becoming  acquainted  with  the  ol^rvers  and  the  situations 
and  exposures  of  their  instruments  have  been  impracticable  on  account  of  the  expense 
which  would  be  entailed.  To  obviate  this  difficulty  an  effort  is  now  made  to  secure  an 
annual  pass  over  the  different  railroads  of  the  State,  which  would  admit  of  these  visits, 
so  essential  to  the  harmonious  working  of  the  system  being  made. 
Very  resnectfuUy,  your  obedient  servant, 

E.  W.  McGann, 
SergeatUy  SiffncU  Corps,  Assistant 

The  Chief  Signal  Opficeb, 

Washington^  D.  C, 

The  following  is  the  text  of  the  bill  creating  a  meteorological  bureau  in  this  State, 
which  was  introduced  February  20  by  Hon.  Charles  B.  Herbert,  of  New  Brunswick,  and 
passed  both  houses  on  March  29,  1888: 

AN  ACT  to  esiabliBh  a  meteorolo^cal  bureau  for  the  State  of  New  Jersey. 

1.  Be  it  enacted  by  the  senate  and  general  assembly  of  the  State  ofNeio  Jersey,  That  there 
be,  and  hereby  is,  established  at  the  State  Agricultural  College,  New  Brunswick,  New 
Jersey,  a  central  office  for  meteorological  observation,  with  Professor  George  H.  Cook,  of 
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said  college,  the  secretary  of  the  State  board  of  agricaltare,  and  a  third  person,  to  be 
appointed  by  the  governor,  as  a  board  of  directorH;  the  members  of  the  board  shall  be 
commissioned  by  the  governor,  and  be  duly  qualified  as  like  officers  of  the  State. 

2.  And  he  it  enacted.  That  Professor  George  H.  Cook,  of  said  college,  is  hereby  ap- 
pointed president  of  the  board,  and  by  and  with  the  advice  of  the  directors  shall  establish, 
if  practicable,  one  volunteer  weather  station  in  each  county  and  supervise  the  same;^  he 
shall  receive  reports  therefrom  and  reduce  the  same  to  tabular  form,  and  report  the  same 
monthly  for  publication  as  the  New  Jersey  weather  report,  and  shall  annually  nlake  a 
nport  to  the  governor,  which  shall  contsdn  a  detailed  statement  of  all  expenditures 
made  during  the  year,  and  a  summary  of  the  observations  made  at  the  variotis  stations. 

3.  And  be  it  enacted,  That  the  president  of  the  board  be  directed  to  print,  under  con- 
tract, one  thousand  copies  of  each  monthly  report,  which  shall  be  distributed  by  said 
board. 

4.  And  he  it  enacted.  That  there  is  hereby  appropriated  for  the  ensuing  year,  for  the 
establishment  of  said  bureau  and  stations,  the  sum  of  one  thousand  dollars,  or  so  much 
thereof  as  may  be  necessary  for  the  purpose  of  meeting  actual  expenses  of  carrying  out 
the  provisions  of  this  act;  no  part  of  said  sum  shall  be  paid  for  salaries  of  any  officer  or 
for  office  rent. 

5.  And  he  it  enacted.  That  no  money  shall  be  expended  except  under  the  order  of  the 
p  resident  director,  by  and  with  the  approval  of  the  board. 

6.  And  be  it  enacted,  That  this  act  shall  take  effect  from  and  after  its  passage. 


State  agricuUural  college  crop  report,  Bulletin  No.  8,  JtUp  14. 

New  Brunswick,  N.  J.,  July  14,  1888. 

The  crop  correspondents  and  observers  of  the  New  Jersey  State  weather  service  have 
made  the  following  reports  for  the  week  ending  July  14,  1888,  concerning  the  weather 
and  the  condition  of  the  growing  crops: 

Temperature, — During  the  past  seven  days  tha  temperature  has  been  about  the  seasonal 
average  in  all  the  counties  of  the  State  except  Union,  Essex,  Middlesex,  Hunterdon,  nna 
Somerset,  where  it  was  below.  In  these  counties  the  cool,  damp  nights  have  somewhat 
retarded  the  growth  of  potatoes,  corn,  and  vegetables. 

Predpitalion. — The  rainfall  during  the  past  seven  days  has  been  slightly  above  the  av- 
erage in  all  the  counties  except  Morris  and  Essex,  where  the  ground  is  too  dry  for  the 
transplanting  of  vegetables. 

SUMMARY  OP  REPORTS. 

Hanover, — The  light  showers  on  four  days  did  not  interfere  with  hajing  and  harvest- 
ing.   Com  and  potatoes  are  doing  well. — M.  M.  Cook. 

Mount  UoU$f,—KjUt  grain  is  in  danger  from  too  much  rain.  Soil  plenty  wet  for  com  and 
potatoes. — H.  I.  Budd. 

South  Orange. — Hay  crop  large  and  in  good  order.  Ground  too  dry  for  transplanting 
of  celery  and  cabba;;e. — W.  J.  Chandler. 

Locktown. — Rain  has  somewhat  retarded  harvesting;  the  greater  portion  in  shock. 
Wheat  has  never  been  a  better  crop.  Hay  housed  in  fair  condition. — George  W.  Hock- 
enbnry. 

Freehold. — Grain  harvest  has  commenced.  Wheat  will  be  a  full  average;  rye  never 
so  large.    Recent  rains  have  benefited  small  fruits. — Miss  A.  S.  Yard. 

Bridgeton, — Crops  of  all  kinds  looking  well.  All  wheat  gathered.  Raspberries  and 
blackberries  very  fair. — H.  A.  Jordan. 

Eeadinaton, — Harvesting  progressing  favorably;  grapes  rotting;  apple  trees  infested 
with  caterpillars.  -  Rain  has  been  beneficial  to  oats. — John  Fleming. 

Somerville. — The  cool  nights  seem  to  have  retarded  potatoes,  corn,  and  vegetables. 
Berries  are  two  weeks  later  than  last  year,  and  in  greater  abundance. — A.  C.  Lindsley. 

Beverly, — Crops  are  looking  well. — C.  F.  Richardson. 

Moorestown, — Heat  and  moisture  have  caused  potatoes  to  sprout  and  set  anew.  Rain, 
cloud,  and  fog  have  retarded  harvesting.  Wheat  and  rye  mostly  in  shock;  find  a  few 
sprouting  grains;  rain  on  12th  likely  to  be  most  serious  of  any  if  not  followed  by  bright, 
bree^  days.  Much  timothy  to  cut  yet;  is  in  good  condition.  Corn  growing  very  fast. — 
I.  J.  Beans. 

Egg  Harbor  City, — Com,  sweet  potatoes,  and  garden  crops  looking  well.  Grapes,  Con- 
cordii,  one-third  crop;  Clinton  and  Saint  Anna  badly  rotting;  will  be  about  half  crop. 
Blackberries  very  good. — H.  Y.  Postma. 

(3(qrto»-— Harvesting  about  done,  and  gathered  in  good  condition.— W.  T.  Wilson. 
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Eancocas. — The  rainfl  daring  the  week  have  retarded  harvesting.  Some  wheat  in 
shock  reported  sprouting.    Oats  are  torning,  and  promise  a  good  yield.  — Spenoer  Haines. 

CoUege  Farm, — Wheat  stacked  in  fair  order;  haying  finished;  a  good  crop.  Com  some- 
what ii^jored  hy  hail,  bnt  will  recover.     Potatoes  promisine;  oats  &ir. — A.  B.  Sears. 

Union, — Growth  slightly  retarded  by  cool  rains;  favorable  for  transplanting  cabbage; 
acreage  set  above  average;  fruit  generally  scarce. — ^F.  L.  Danbar. 

Oceanic — The  rains  daring  the  week  were  particularly  beneficial  to  grass  and  com. 
The  gathering  of  hay  and  grain  retarded,  bat  not  i]]juriously.  All  garden  crops  looking 
well.    Basptorries  not  abundant — John  K  Parmly. 

Ocean  City, — ^The  rainfall  for  last  seven  days  is  below  average,  and  has  afiected  the 
truck  crop  very  ii\jurionaly. — W.  Lake. 

E.  W.  MoGiiKK, 

Sergeant,  Signal  Corps,  AsaistanL 

Referring  to  the  weather  crop  bulletin  of  the  New  Jersey  weather  service,  of  which 
the  above  is  a  sample,  the  New  Brunswick  Home  of  July  16,  1888,  contained  the 
following: 

'*  The  weelly  weather  crop  bulletin,  which  is  issued  by  the  New  Jersey  state  weather 
service,  is  meeting  with  great  favor.  Farmers  of  various  districts  are  urging  its  publi- 
cation in  papers  of  their  neighborhood  and  scarcely  a  day  passes  in  which  Mr.  £.  W. 
McGann,  the  efficient  manager  of  the  service  in  tiiis  city,  does  not  receive  highly  com- 
mendatory epistles  as  to  the  value  of  the  bulletin  to  farmers.  The  report  is  made  up 
from  bulletins  which  are  sent  in  every  week  by  the  voluntary  observers  throughout  the 
State,  and  contains  in  a  terse  form  the  rainfall,  temperature,  sunshine,  with  conditions 
of  the  crops  for  the  week.  The  bulletin  is  not  only  of  great  value  to  agricultural  dis- 
tricts, but  it  prevents  in  a  measure  the  '  comers'  which  speculators  in  grain  and  bread- 
stuffs  like  so  much  to  bring  about  when  sunshine  and  rain  seem  to  be  in  their  favor.  A 
weather  service  in  every  State  and  Territory,  such  as  New  Jersey  boasts  of  to-day, 
would  soon  deal  speedy  blows  to  all  scheming  grain  speculators  in  the  land.'' 


[Inolosure  XVI.] 
NORTH  CAROLINA  STATE  WEATHER  SERVICE. 

Annual  report  of  the  North  Carolina  State  weather  service  for  1887. 

The  State  weather  service,  oi^ganized  in  December,  1886,  is  now  an  accomplished  fact. 
It  has  already  accumulated  much  valuable  meteorological  data,  which  will  be  of  per- 
manent service  to  the  State.  In  its  weather  indications,  cold- wave  and  frost  warnings 
it  has  distributed  broadcast  throughout  the  State  information  of  great  value  to  the 
farming  population  as  well  as  all  classes  of  her  people. 

A  State  weather  service  has  a  twofold  duty:  (1)  The  collection  of  accurate  detailed 
weather  statistics  for  the  territory  of  a  State;  and  (2)  the  dissemination  of  practical  in- 
formation, weather  ** indications,''  and  frost  or  cold- wave  warnings. 

The  profession  of  farming  is  more  interested  in  the  weather  than  any  other,  and  fore- 
casts of  the  weather  for  twenty-four  or  forty -eight  hours  ahead  will  determine  the  com- 
monest every-day  operations  on  the  farm. 

Besides  these  ordinary  benefits,  which  everybody  will  appreciate.  North  Carolina  has 
unusually  large  interests  in  crops  which  frosts  and  freezes  can  destroy,  and  which  may 
be  saved  if  only  half  a  day's  warning  of  cold  is  given.  Our  tobacco,  truck,  and  fruit 
interests  have  been  firequently  damaged  to  the  extent  of  from  one-fourth  to  one-half  of 
the  whole  by  sudden  frosts  and  freezes,  of  which  our  farmers  had  no  warnings. 

Some  of  the  immediate  benefits  of  the  State  weather  service  may  only  be  briefly 
touched  upon  here: 

(1)  It  will  bring  the  benefits  of  the  weather  '' indications,"  *' cold-wave"  warnings, 
etc.,  of  the  United  States  Signal  Office  to  bear  directly  upon  the  interests  and  diUly  lives 
of  a  great  many  of  our  people,  and  secure  for  them  whatever  benefits  there  may  be  in 
them. 

(2)  The  weather  service  will  be  the  means  of  securing  a  much  better  knowledge  of 
the  meteorology  of  our  State,  which  will  be  valuable  in  mora  ways  than  can  be  BMned 
here. 
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(3)  It  will  give  the  people  of  all  parts  of  the  State  reliable  standards  for  temperatare, 
nunMl,  humidity,  wind  velocity,  etc,  which  dre  sources  of  varied  useful  information. 

(4)  It  will  put  within  the  reach  of  local  agricultural  clubs  and  individual  farmers  the 
means  of  accnrate  observations  upon  the  relations  of  the  weather  to  our  crops.  Without 
a  weather  record  in  figures  our  conceptions  of  what  the  v^ther  was  during  any  partic- 
ular season  are  sure  to  be  very  unreliable. 

(5)  It  wUl  educate  the  people  at  large  on  the  subjects  in  science  which  have  the  most 
important  bearing  upon  their>interests,  comfort,  and  lives. 

The  State  weather  service,  as  established  and  now  in  operation,  is  an  organization  of 
the  voluntary  observers  and  signalmen  throughout  the  State  of  North  Carolina,  co-op- 
erating with  the  United  States  Signal  Service  and  this  experiment  station.  The  Signal 
Service  stations  an  experienced  o^rver  at  the  central  office,  who  acts  aa  assistant  to  the 
director  of  the  State  service  inkteping  the  records  of  the  meteorological  data,  in  prepar- 
ing summaries  of  the  state  of  the  weather,  in  distributing  to  the  signal  stations  the  vari- 
ous weather  indications.' 

Heretofore  the  central  station  has  been  located  at  the  experiment  ftam,  1 J  miles  from 
the  city,  but  on  account  of  the  obvious  difficulty  in  keeping  the  records  at  a  point  so  dis- 
tant from  the  office  of  the  director  the  station  was  removed  to  the  city,  where  it  now 
oocupies  a  commodious  office  in  the  Agricultural  Building.  Here  the  records  are  kept, 
and  all  the  work  of  compiling  the  data  tecelved  from  the  various  observers  goes  on.  Con- 
nected with  the  office,  too,  is  a  complete  observing  station,  ranking  first  class  in  all  of 
its  appointments.  Self-recording  instruments,  maximum  and  minimum  thermometers, 
anemometer,  wet  and  dry  bulb  thermometer  are  conveniently  located  on  the  summiU 
of  the  roof.  Two  standard  barometers  are  in  use  in  the  office,  and  a  standard  rain-gauge 
is  located  in  rear  of  the  building  at  the  surface  of  the  ground.  On  the  roof  is  a  36- foot 
fiag'staff,  upon  which  are  displayed  daily  signal  flags  giving  the  weather  indications. 
Tri-daily  observations  are  taken,  at  7  a.  m.,  3  p.  m.,  and  10  p.  m.,  which  are  transmitted 
by  telegraphic  cipher  to  Washington,  where  they  are  used  in  the  preparation  of  a  daily 
weather  map  of  the  United  States  and  for  other  meteorological  purposes. 

The  central  weather  station  in  the  past  year  has  been  able  to  procure  from  United 
States  Signal  Service  in  Washington  daily  telegraphic  dispatches,  giving  the  state  of  the 
weather,  barometer  reading,  temperature,  rain&U,  etc.,  of  thirty  different  stations  scat- 
tered throughout  the  Unit^  States,  which  are  published  in  the  daily  city  papers,  and 
BPSted  in  sevehil  public  places  for  the  convenience  of  the  people  generally.  These  tele- 
grams are  used  by  the  business  men  of  the  city  and  by  the  Cotton  and  Grocers'  Ex- 
change; at  this  latter  building  a  large  United  States  map  is  displayed,  on  which  are 
/M>8ted  daily  colored  symbols,  showing  the  change  of  the  weather  at  the  various  localities 
throughout  the  countiy.  By  this  means  the  people  of  the  city  and  the  surrounding 
count^  can  get  reliable  and  valuable  statistics  showing  the  state  of  the  weather  else- 
where, which  will  iHTOve  of  great  benefit  to  them  in  their  several  lines  of  business. 

The  daily  weather  indications  and  *' cold- wave"  warnings  sent  out  from  the  Signal 
Office  at  Washington  are  distributed  to  numerous  signal  stations  in  North  Carolina. 
These  reports  are  posted  on  bulletin  boards  or  displayed  by  flags  on  considerable  eleva- 
tions, so  that  the  signals  may  the  better  be  distributed  to  the  people  generally. 

The  distribution  of  the  telegrams  of  the  weather  indications  was  interrupted  in  April, 
1887,  owing  to  a  decreased  appropriation  from  the  United  States  to  the  Signal  Service, 
but  was  resumed  on  July  1  on  a  much  more  substantial  basis.  Under  the  reoreaniza- 
tion,  the  number  of  stations  displaying  signal  flags  will  be  largely  increased,  so  that  a 
greater  number  of  the  people  of  the  State  can  reap  the  advantage  to  be  derived  from 
them. 

Stations  where  flags  or  bulletins  are  used  to  circulate  widely  the  weather  indications 
and  warnings  are  termed  signal  stations.  They  now  number  54,  are  scattered  through- 
out the  State,  and  are  located  in  nearly  every  portion  reached  by  telegraphic  lines. 
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Liit  of  signal  sUUimu. 


Name  of  staUon. 


Asheville 

BaUleboroagh , 

Burlingrton 

Cameron 

Chapol  Hill 

Cronly .....^... 

Durham , 

Fa^etteville 

Faifion 

Uibaon  Btatlon 

Greenflhorough 

Gastonia 

Goldsborotigh 

Henderson 

Hickory 

High  Point 

HotBpringa 

JonesDorougli 

King'8  Mountain 

Kinston , 

Ix>uUburgh 

Leaksville 

I^noir , 

FJncolnton..... 

Magnolia. ^ 

Marion „ 

Mazton ...., , 

Monroe  

Mooreaville 

New  Berne. 

Newton m 

Oxford 

Plnevillo 

Pittsborough 

Raleigh:* 

Agricultnral  Building 

City  Hall 

Shaw  University 

Rcidsville 

liockingham 

Bocky  Mount 

Salisbury.. , 

Shelby^ 

Smithflcld 

Statesville , 

TarborougU 

Toisnot« 

ThomasviUe^ 

Warrenton , 

Wake  Forest 

Warsaw 

Weldon 

Whitaker*8.. 

Winston 

Walnut  Cove 


Name  of  oonnty. 


Buncombe ....... 

Nash 

Alamance , 

Moore 

Orange , 

Columbus. 

Durham , 

Cumberland  .... 

Duplin 

Richmond 

Guilford 

Gaston , 

Wayne 

Vance 

Catawba 

Guilford 

Madison 

Moore 

Cleveland 

Lenoir 

Franklin 

Rockingham..., 

Caldwell 

Lincoln 

Duplin 

McDowell , 

Robeson , 

Union 

Iredell 

Craven 

Catawba 

Granville 

Mecklenburgh 
Cbalhani 


1 


Wake 

do 

do 

Rockingham. 
Richmond  .... 
Edgecombe... 

Rowan 

Cleveland 

Johnston 

Iredell 

Kdgecombe... 

Wilson 

Davidson 

Warren 

Wako 

Duplin  

Halifax 

Edgecombe .., 

Forsyth 

Stokes^ 


Displayed  by- 


Battery  Park  Observatory. 

A.  J.  Hobgood. 
J.  A.  Turrentine. 
K.  M.  Ferguson. 

B.  E.  Carr. 

A.  T.  Wishart. 
II.  H.  Snow. 
Rose  &  JjCAk. 

J.  8.  Westbrook. 

W.  H.  Morrison. 

J.  H.  Hampton. 

J.T.  Bingliam. 

Argus  Publishing  Company. 

J.  L.  Onrrln. 

O.  M.  Royster. 

Chief  of  Police  Holltaian. 

C.  F.  McGahan. 
M.  C.  Mclver. 

C.  M.  Nolan. 

R.  P.  Whitehurst. 
O.  L.  Ellis. 

B.  F.  Ivey. 

J.  M.  Bernhardt. 
Jenkins  Bros. 
H.  J.  Hope. 
W.  F.  Craig. 

8.  W.  Parkham. 
T.  M.  Brown. 
A.  I^eazer. 

President  Washington  Bryan. 
E.  P.  Bchrum, 
W.  H.  White. 
W.  T.  Young. 
W.  R.  Hunter. 

H.  McP.  Baldwin. 
Police  Department. 
Dr.  H.  M.  Tupper. 
George  R.  Quincy. 
W.  E.  Shortridge. 

9.  K.  Fountain. 
John  H.  Hedrick. 
J.  E.  Martin. 

J.  Morris. 

D.  M.  Conn. 
W.  E.  Fountain. 

C.  F.  Black. 
J.  A.  Elliott. 
Arrington  Bros. 
Prof.  w.G.  Simmons. 
J.  W.  Morrison. 

H.  9.  Cooper. 
J,  C.  Barawell. 
Brown  Sc  Brown. 
J.  A.  Burton. 


*  Central  station. 


Tfae  important  work  of  collecting  meteorological  statistics  is  carried  on  by  the  volan- 
tary  assistance  of  observers  scattered  pretty  well  throughoatthe  State  from  east  to  west, 
with  the  additional  information  obtained  from  the  reports  of  regular  signal  service 
observers  located  in  this  and  the  adjacent  territory  of  other  States. 

The  State  weather  service  is  entirely  a  voluntary  organization,  withoat  any  fands  for 
•the  parchase  of  meteorological  instmments.  We  find  it  very  difficult,  therefore,  to  ex- 
tend the  number  of  observing  stations  to  include  mountainous  and  other  sections  of  the 
State  where  it  would  be  desirable  to  have  observations.  Various  friends  and  commu- 
nities have  assisted  the  service  in  the  past  by  equipping  many  of  the  observing  stations 
already  established.  But  the  State  service  is  greatly  in  need  either  of  funds  or  of  instm- 
ments with  which  to  supply  newly  created  observing  stations. 

Negotiationsjare  now  pending  with  the  United  States  Signal  Service  whereby  it  is  hoped 
that  a  supply  of  instruments  can  be  procured  on  favorable  terms,  and  the  number  of  sta- 
tions thus  largely  increased. 

The  full  set  of  instruments  for  voluntary  observers  consists  of  maximum  registering 
thermometer,  minimum  registering  thermometer,  dry-bulb  thermometer,  wet-bulb  ther- 
mometer, and  rain-gauge  with  overflow  and  measuring-stick.    All  the  new  instmmeDts 
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ure  of  H.  J.  Qreen's  best  make,  and  were  corrected  at  Wasliiiigtoii.    In  addition,  sone 
of  the  stations  are  supplied  with  standard  barometers. 

Observing  HaUons. 


station. 

County. 

Observer. 

Asheville 

Rnnoombe... r-..-. 

Asa  S.  Loomis. 

Chapel  Hill 

Orange 

Prof.  J.  W.  Gore. 

Char1oit4* 

Mecklenbunrh 

^James  A.  Barry. 
•William  Davis. 

Cape  Henry.  Va. 

Princess  Anne 

Hamilton 

•L.  M.  Pindell. 

Davidson  College 

Mecklenbursrh 

Prof.  H.L.  Smith. 

Ooldsboroiigh 

Wayne 

Dare 

Vance , 

John  R,  McMachen. 

Hatteras 

*Oeorge  H.  Penrod. 
J.  L.  Curren. 

Henderson 

Hot  Springs ; 

Madison... 

Dr.  C.  P.  McGahan.  • 

KiityHawk 

Curritucls..... 

•P.  H.  Fitzmaurioc. 

Knox  vllle.  Ten  n „ 

Knox 

'Charles  F.  Dickens. 

Lenoir i. 

Caldwell 

Campbell 

Dr.  R.  L.  Beall. 

Lynchbursfa.  Va 

♦W.H.  Fallon. 

Marion 

McDowell 

W.  F.  Craig. 

Maxton 

Robeson 

Dr.  J.  D.  Croou. 

Monroe , 

Union 

D.  C.  Anderson. 

Mount  Pleasant 

Cabarrus 

Prof.  H.  T.  J.  Ludwig. 

New  Berne 

Craven 

William  Dunn. 

Norfolk,  Va 

Norfolk 

^James  P.  Sherry. 

Oxford 

OranviUe 

W.C.  Biggs. 
•H.McP.  Baldwin. 

Raleiffhi - 

Wake 

Rockinirhftm 

Prof.  T.  J.  Norcom. 

Salisbury 

Rowan .. 

John  A.  Hedrick. 

Forsyth 

Rev.  John  Clewell. 

Southporl 

Brunswick 

«B.  E.  Perry. 
E.  V.  Zoeller. 

Edireoombe. 

Walce  Forest. 

Wake >.... 

Prof.  W.  G.  Simmons. 

Wayneaville 

Way  wood 

W.W.Stringfleld. 

Weldon 

Halifax 

T.  A.  Clark. 

Wlhnington 

TCew  Hanover 

•P.P.Chafl'ce. 

*  Signal  Service  observers. 


t  Central  station. 


Monthly  summaries  of  the  above  stations  have  been  published  in  the  bnlletin  of  the 
DepartmentofAgricnltnrednring  the  past  year.  Thesereports  will  be  continued  monthly; 
and  it  is  hoped,  with  the  increase  number  of  observing  stations,  that  they  will  be  of 
largely  increased  value. 

The  meteorological  conditions  tabulated  in  the  weather  review  of  the  North  Caro- 
lina weather  service  relate  chiefly  to  the  climatic  changes  in  the  State  of  North  Caro- 
lina and  its  adjacent  territory  in  the  States  of  Virginia  and  Tennessee. 

H.  B.  Battle,  Ph.  D., 

Director, 
n.  McP.  Baldwin, 

Sergeant,  Signal  Corps,  Assistant. 


Sixteenth  weekly  weather  crop  hutJetin  of  the  North  Carolina  weather  service,  for  the  week 

ending  Saturday,  September  15,  1888: 

[Co-operating  with  the  United  States  Signal  Service.] 

RAINFALL. 

The  rainfall  in  all  the  districts  was  largely  in  excess  of  the  normal  weekly  rainfall  for 
the  month  of  September  in  this  State.  Crops  generally,  and  cotton  especially,  have 
been  injuriously  affected.  The  following  rainfalls,  as  compared  with  the  normal,  will 
show  the  amount  of  excess: 

Eastern Di^rict.-^HtMfax,  Halifax  County,  3.50  inches;  Hertford,  Perquimans  County, 
3.50  inches;  Bocky  Mount,  Nash  County,  9.00  inches;  Rocky  Point,  Pender  County,  3. 30 
inches;  Scotland  Neck,  Halifiix  County,  3.00  inches;  Tarborough,  Edgecombe  County, 
2.79  inches;  Weldon,  Halifax  County,  2.03  inches;  Warsaw,  Duplin  County,  2.03  inches; 
average  for  the  district,  3.64  inches. 

Central  District.-^TeenshoTovLgti,  Guilford  County,  5.20  inches;  Gibson's  Station,  Rich- 
mond County,  3.00  inches;  Hillsborough,  Oranee  County,  3.00  inches;  Monroe,  Union 
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Conni^,  3.42  inches;  Walnnt  Cove,  Stokes  Coanty,  5.30  iiicbes;  Haleiefa,  Wake  County, 
3.35  inches;  ayerage  for  the  district,  3.88  inches. 

Wetiem  District, — Mount  Pleasant,  Cabarras  County,  4.68  inches;  Mount  Airy,  Snny 
Connty,  7.00  inches;  Davidson  College,  Mecklenbargh  Connty;  10.00  inches  (nearly); 
Bat  C^Ave,  Henderson  Connty,  2.70  inches;  average  for  the  district,  6.10  inches;  average 
for  the  State,  4.64  inches;  excess,  3.46  inches. 

TEMPBBATUBE  AND  8UNSHIKB. 

There  was  an  average  temperature  and  a  deficiency  of  snnshine.  The  effect  upon  crops 
was  injorions. 

&EMABKS  OF  SPECIAL  CX>RBE8PONDENTB. 

Eastbbn  distbtct. — Elizabeth  CUy,  Paaquoiank  County:  The  weather  has  been  on- 
favorable  for  saving  fodder.  Com  has  been  injured  by  the  excessive  rain.  Halifax ^ 
Halifax  County:  fiains  post  week  have  badly  damaged  all  crops.  All  com  on  the  Koanoke 
low  grounds  ruined  by  freshet,  which  is  the  highest  since  1877.  Hertford,  Perquimans 
County:  Continued  rains  caused  cotton  to  take  rust.  Rice  has  come  out  very  much  since 
the  rain.  Kington,  Lenoir  County:  Cotton  crop  badly  damaged  by  rottening.  New  Berne 
Craven  County:  Cotton  and  com  have  doubtless  suffvied  from  excessive  rain.  Bocky 
Mount,  Nash  County:  All  crops  have  been  seriously  injured  by  heavy  rains.  Bocky  Point, 
Pender  County:  Cotton  continues  to  rust  and  shed.  Scotland  Neck,  Halifax  County:  Crops 
of  all  kinds  seriously  damaged.  Tarborough,  Edgecombe  County:  Lowland  crops  have  been 
injured  by  the  freshet.  Cotton  has,  to  some  extent,  the  rot  and  black  mst.  Toisnof, 
Wilson  County:  Rain  has  caused  cotton  to  sprout  and  rot  in  the  boll.  Cotton  will  un- 
doubtedly come  in  short.  Warsaw,  Duplin  County:  Crops,  cotton  especially,  have  been 
much  injured  by  the  excessrive  rains.  Weldon,  Halifax  County.  Roanoke  River  is  higher 
than  at  any  time,  except  the  flood  of  1877.  All  low-ground  crops  destroyed.  Williams^ 
ton,  Martin  County:  Have  had  plenty  of  rain.  Fodder  injured  and  has  damaged  the 
cotton  crop  veiy  much.  Warrenion,  \\  irren  County:  Cotton  somewhat  injured  by  rains. 
Com  poor;  pea  crop  doing  well. 

Central  district. — Durham,  Durham  County:  Much  damage  is  reported  from  the 
heavy  rains  of  the  past  week.  Farmers  were  stopped  in  the  curing  of  their  tobacco  by 
the  rains,  and  now  they  say  it  is  growing  green  again  and  can  not  ripen  before  frost. 
Haw  River,  Alamance  County:  Haw  River  is  higher  than  ever  known.  Bridges  all  gone. 
Com  and  tobacco  injured,  and  it  feared  bottom  com  mined.  Oo^ord,  Granville  County: 
The  heavy  rains  for  the  past  two  weeks  have  caused  tobacxx)  to  take  a  second  growth, 
and  thus  retarded  its  curing.  JRnleigh,  Wake  County:  All  crops  have  suffered  from  the 
long  wet  spell.  Sftlem,  Forsyth  County:  The  heavy  rains  and  wind  have  done  much  dam- 
age to  all  crops.  Com  on  bottom  land  a1most*rained.  Smiihfield,  Johnson  County:  Cot- 
ton and  peas  badly  damaged.  Walnut  Citve,  Stokes  County:  The  rains  for  the  past  week 
have  flooded  all  lowland  crops. 

Western  distbict. — Mount  Airy,  Surry  County:  Cotton  and  tobacco  damaged  by  heavy 
rains.    Mount  Pleasant,  Cabarrus  County:  Freshet  damaged  com  and  grass  along  creeks. 

H.  B.  Battle,  Ph.  U, 

Director, 
H.  McP.  Baldwin, 
Sergeant,  Signal  Corps,  AssistanL 

Centbal  Office,  AGEicnLTURAL  Building, 

lialeigh,  N,  C 


[Incloflnre  XVII.] 
OHIO  METEOROLOGICAL  BUREAU. 

[Beiu*.  F.  ThoBOM,  director ;  Lieut.  Cbftrles  B.  Kilboume,  XJ.  8.  A.,  secretary ;  C.  M.  Strong,  ptfvale. 

Signal  Corps,  assistant.] 

Ckntbal  Station,  Ohio  State  Univkbsity, 

Columbus,  Ohio,  August  24,  1888. 

Sib:  In  compliance  with  your  request  of  the  20th  instant,  I  have  the  honor  to  make 
the  following  report  of  the  work  of  the  Ohio  meteorological  bureau  for  the  jear  ending 
June  30,  1888: 

The  corps  of  observers  reporting  June  30  numbered  forty-six,  of  whom  five  were  ob- 
servers of  the  United  States  Signal  Service  and  thirty-five  of  the  Ohio  meteorological 
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bmeao,  six  of  the  latter  being  nttnfiill  obeervera.  New  statioos  were  estaUished  daring 
the  year  atCelina,  Pro!  W.  F.  McDaniel,  observer;  at  Akron,  Profl  C.  S.  Howe,  ob- 
server,  and  at  Athens,  Prof.  A.  D.  Morrill,  observer;  and  the  stations  at  Findlay,  Gam- 
bier,  Warren,  College  Hill,  and  Napoleon  discontinued. 

Daring  the  year  nearly  all  the  stations  of  the  boread  were  inspected,  and  when  neces- 
sary instruments  were  cleaned  and  repaired  and  instractions  given  to  observers.  As 
one  of  the  results  of  the  inspection  thermometer  shelters  of  the  most  approved  pattern 
will  be  sent  to  a  number  of  stations  at  which  the  instruments  were  not  properly  ex- 
posed. 

Since  the  month  of  November,  1687,  a  monthly  bulletin  has  been  issued  in  addition 
to  the  regular  monthly  report  The  bulletin  contains  a  summary  of  the  weather  for  the 
preceding  month,  and  is  sent  to  all  observers  and  to  all  the  leading  papers  throughout 
the  State.  It  is  the  intention  of  the  bureau  to  issue  next  year  a  *  *  weekly  crop  report, ' ' 
providing  the  necessary  appropriation  can  be  obtained  to  cover  the  expense  of  the  un- 
dertaking. 

It  has  been  thought  desirable  to  make  the  meteorological  portion  of  the  annual  re- 
ports of  the  bureau  cover  the  period  from  Januaiy  1  to  December  31,  in  order  that  our 
results  may  be  readily  compared  and  combined  with  those  of  the  Signal  Service  and  of 
other  met»[>rological  organizations.    The  change  was  made  in  the  last  annual  report. 

As  a  rule  the  observers  have  discharged  their  duties  most  faithfully  and  efficiently, 
and  have  warmly  seconded  the  efforts  of  the  officers  of  the  bureau  to  improve  the  accu- 
racy of  observations  and  reports,  and  to  secure  the  early  appearance  of  reports  each 
month. 

Mr.  R  H.  Mark,  who  filled  the  position  of  secretary  of  the  bureau  so  ably,  resigned 
to  accept  the  chair  of  physics  at  the  Louisville  high  school,  Louisville,  Ky,  in  August. 

Mr.  Charles  M.  Strong  was  detailed  by  the  Chief  Signal  Officer,  General  A.  W.  Greel^ 
in  July,  to  aid  the  bureau  in  its  work.  After  Mr.  Mark's  departure  the  entire  work  oT 
the  office  was  performed  by  Mr.  Strong  until  November,  when  Lieut.  Charles  E.  Kil- 
bourne,  detailed  as  professor  of  military  science  at  the  university,  was  elected  secretary. 
Mr.  Strong's  detail  continues.  A  list  of  stations  reporting  June  30, 1888,  is  inclosed  (A). 
The  list  gives  the  number  and  location  of  each  station,  date  of  establishment,  latitude, 
longitude,  elevation,  and  the  name  of  the  present  observer. 

The  distributions  of  signals  on  baggage-cars  on  the  the  three  sections  oi  the  Columbus, 
Hocking  Valley  and  Toledo  Railroad,  on  the  Columbus  and  Cincinnati  Midland  l^ilroad, 
and  on  the  Cleveland,  Mount  Yemon  and  Delaware  Railroad  was  continued  until  March 
15,  when  the  failure  of  the  deficiency  bill  in  Congress  compelled  the  Chief  Signal  Officer 
to  stop  the  telegraphing  of  predictions.  The  system  of  signals  used  to  indicate  the  pre- 
dicted weather  was  changed  by  the  Signal  Service,  and  the  display  by  cars  was  not  taken 
up  again  wh^  the  telegraphing  of  predictions  was  resumed,  the  railroads  not  being  will- 
ing to  make  the  necessary  alterations  in  the  signals  at  their  own  expense,  and  the  bureau 
having  no  means  for  that  purpose.  On  resuming  the  telegraphing  of  predictions  in  July, 
the  Chief  Signal  Officer  offered  to  send  telegrams  daily  to  a  limited  number  of  points  in 
Ohio,  to  be  named  by  the  bureau.  The  telegrams  were  to  be  sent  at  Government  ex- 
pense, the  only  condition  required  being  the  regular  display  of  predictions  by  flags,  and 
a  report  each  month,  as  to  time  of  receipt  and  display  of  predictions,  and  as  to  verifica- 
tions of  predictions.     A  list  of  places  receiving  the  indications  is  inclosed  (B). 

This  service  is  giving  great  satisfaction.  The  bureau  is  under  great  obligation  to  the 
Chief  Signal  Officer,  Genenil  A.  W.  Greely,  for  courtesies  and  substantial  assistance  in 
many  ways.  He  has  shown  great  interest  in  our  work,  and  has  contributed  greatly  to 
its  success. 

During  the  year  a  number  of  applications  weie  made  for  the  establishment  of  new 
stations,  which  were  for  the  present  declined,  because  of  lack  of  funds  for  the  purchase  of 
new  instruments,  and  because  the  work  necessary  to  prepare  properly  the  returns  from 
existing  stations  was  as  great  as  the  office  could  do.  It  would  be  well  to  establish  a 
station  at  each  county  seat,  but  this  can  not  be  done  with  the  sum  now  annually  appro- 
priated. 

I  have  the  honor  to  be,  very  respectfully,  yours, 

Ben  J.  F.  Thomas, 
DirectoVf  Ohio  Meteorological  Bureau. 

The  Chief  Signal  Opficeb, 

Washington,  D.  C 
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A. — IMoj  aiationa  reporting  to  the  Ohio  MeteorcHogictU  Bureau^  with  laUiude^  longitude^ 
eiewUion,  time  of  eslabliffhmeni,  equtpment,  and  name  of  observers,  June  30,  1888, 


No. 


1 

10  a 
10  b 
IB  a 
21a 
8 

4a 
4b 
4o 
Ad 
9a 
6a 
66 
7a 
76 
8 

9a 
11a 
116 
12  a 
126 

12  c 
136 

13  e 
13  d 
14 
15  a 
166 

15  6 

15  d 
166 

17  a 
176 

18  a 
186 
19a 
196 
20 
216 
22 


SUtiiOM. 


Gindnnfttl 

Toledo , 

Bsndtuiky 

Colombus 

Cleveland 

Dayton 

New  Bremen 

Sidney 

GreenviUe 

Celina 

Upper  dandu&ky 

Wauseon  » 

Paulding 

Olarksville 

Yellow  Springs 

NortliXiewiaburKh , 

Bangonrille .r. 

Hangingr  Bock 

Portemouth 

Waahington  C.  H 

Waverly 

Georgetown 

Ohio  State  University 

Westcrville 

Logan 

Oberlin 

Marietta  

McOonnellsville 

Pomeroy 

Athens 

Newcomerstown 

Quaker  City 

New  Alexandria 

Canton 

Youngstown 

Hiram 

Jefferson 

Wooster 

Cleveland 

Akron 

Weymouth , 

Springborough , 

Hudson , 

Waynesvillo 

Ellsworth 

Jacksonburgh , 


Lat. 
Itude. 


89  06 

41  40 

41  25 

89  58 

41  80 

89  44 

40  81 

40  15 

40  07 

40  86 

40  44 

41  86 
41  09 

39  25 
89  47 

40  13 
40  86 
88  32 

88  44 
39  8i 

39  10 

38  52 

40  00 

40  08 

89  85 

41  19 

39  25 
89  60 

88  18 

39  20 

40  23 

89  88 
40  15 

40  49 

41  06 
41  19 
41  44 

40  49 

41  80 
41  06 


Lonflr- 

itude. 

o 

f 

84 

26 

88 

84 

82 

40 

83 

00 

81 

27 

84 

09 

84 

23 

84 

07 

84 

60 

84 

85 

83 

16 

84 

07 

84 

86 

84 

12 

88 

61 

83 

84 

82 

80 

82 

88 

88 

00 

«J 

84 

82 

57 

83 

47 

83 

01 

83 

00 

82  18 

81  28 

81  40 

81  60 

82  02 
81  83 
81  16 

80  45 

81  23 

80  89 

81  09 

80  45 

81  64 
81  27 
81  20 


Eleva- 
tion. 


628 

661 

638 

812 

600 

790 

.  981 

960 

1,060 

890 

880 

800 

734 

1,010 

1,017 

1,030 


561 

627 

975 

612 

940 

767 

850 

780 

866 

640 

704 

590 

745 

798 

1,180 

1,050 

1,070 

855 

1,260 

931 

1,063 

656 

1,C90 


Date  of  es- 
tablishment. 


Oct., 

do... 

Dec, 
Dea, 
June, 
Oct., 

do... 

Nov., 
Sept., 
June, 
Oct., 

dOw. 

......do... 

Sept., 
Dec., 

do.. 

Dec, 

Oct., 

Doc, 

Sept., 

Oct.. 

do... 

Mar., 
Apr., 


1882 


1882 
1886 
1887 
1882 


1883 
1886 
1885 
1882 


1882 
1882 


1885 
1882 
1882 
1883 
1882 


1884 
1884 


Feb., 

Oct., 

Jan., 

Oct., 

June, 

Nov., 

Jan., 

Apr., 

do.. 

Feb., 


1886 
1882 
1885 
1882 
1885 
1884 
1884 
1883 


1887 


Name  of  observer. 


Sergt.  P.  T.  Jenkins. 
Sergt.  J.  W.  Byran. 
Sergt.  B.  F.  Hough. 
Sergt.  Orin  Parker. 
Sergt.  W.  H.  Hammon. 
Mr.  £.  L.  Boyer. 
Prof.  C.  W.  Williamson. 
Ed.  Pence. 

Charles  G.  Kateenberger. 
Prof.  W.  F.  McDanleL 
Dr.  A.  Billhardt. 
Thomas  Mikesell. 
L.  E.  Hitchcock. 
E.T.M.  Williams. 
Charles  W.  Rice. 
H.  D.  Gowey. 
8.  M.  Painter. 
James  Bull. 

D.  B.  Cotton,  M.  D. 
J.  D.  Post,  attorney. 
H.  W.  Overman,  C.  E. 
Dr.  T.  W.  Gordon. 
M.  Craig. 

Prof.  J.  Haywood. 
Dr.  J.  Little. 
Prof.  F.  F.  Jewett. 
ProfT.  D.  Biscoe. 

C.  H.  Morris. 
Dr.  D.  N.  Allard. 
Prof.A.D.  Morrill. 
Di.  A.  M.  Beers. 

,W.  K.  Cowden. 
Joseph  A.  Hook. 
ProrCF.Stokey. 
A.  G.Frost. 

Prof.  George  N.Colton. 
Judge  E.C.  Wade. 
Dr.  O.N.  Stoddard. 
G.A.Hyde. 
Prof.  C.S.  Howe. 
Dr.  F.  YouML 
Miss  Ruth  Ellis. 
D.W,  Meyers, 

E.  B.  Micnener. 

D.  A.  Allen. 

Dr.  J.  B.  Owsley. 


NoTB.— Of  the  above  live  are  regular  Signal-Service  stations ;  of  the  remaining,  State  weather  sta- 
tions, thirty-three  are  supplied  with  barometer,  maximum  and  minimum  thermometers,  hygrome- 
ter, wind-vane,  rain-gange ;  two  with  maximum  and  minimum  thermometers,  hygrometer,  wind- 
vane,  rain-gauge ;  and  five  have  rain-gauges  only. 


B. — List  of  plaoes  receiving  indications. 


Observers. 

Stations. 

Observers. 

Stations. 

Dr  D  N.  Allard 

Pomeroy,  Ohio. 
Youngstown,  Ohio. 
Dayton,  Ohio. 
Oxford,  Ohio. 
Huntington,  W.  Va. 
Delaware,  Ohio. 
Manchester,  Ohio. 
Sidney,  Ohio. 
Kenton,  Ohio. 
Lima,  Ohio. 
Ripley,  Ohio. 
Urbana,  Ohio. 
Xenia,  Ohio. 
Gallon,  Ohio. 
Fostoria,  Ohio- 

C.  H.  Morris 

McConnelisviUe,  Ohio. 

A  G.Frost 

Charles  S.  Hunt 

Postmaster 

Warren,  Ohio. 

W.J  Abbe 

Wooster,  Ohio. 

Taw  Schlenck  &  Co 

W.  E.  Bryan 

Gallipolis,  Ohio. 

Hon.  H.  Hutchinson 

J.  W.  Watkins 

Chief  fire  department.... 
Charles  W.  Goodspeed.. 
F.  J.  Klein 

Mansfield,  Ohio. 
Elyria,  Ohio. 

T  W.  Connolly 

Bryan,  Ohio. 

Ed  Pence 

Dr.  O.  W.  Ward 

Dunsan^s  Fidls,  Ohio. 

J  O  Mills  &  Son 

Robert  Bicker 

Newcomerstown,  Ohio. 

Watson  &Co 

P.  W.  E^gner w, 

A.  J.  Frame 

Aug.  Franke 

W.  A.  Gkimble 

B.  M.  Wolf.......... 

Kent,  Ohio. 

M  M.  Murohv 

Athens,  Ohio. 

Rock  Hughes  Sc  Co 

J.  A.  Hiveline... 

Wapakoneta,  Ohio, 
Lakeside,  Ohio. 

J.  W.  Marvin 

Bellevne,  Ohio. 

Charles  Hays 
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[Inolomre  XYUI.] 
OREGON  STATE  WEATHER  SERVICE. 

Signal  Sebvicb,  Office  of  the  Obsebveb, 

Roadmtgh,  Oregon,  July  6, 1888. 

Sib:  I  have  the  honor  to  submit  herewith  a  report  of  the  Oregon  weather  aeryice,  as 
directed  in  your  oommnnication  of  Jane  1,  1888. 
Very  respectfolly,  your  obedient  servant, 

B.  S.  Paoub, 
Setgeai^  Signal  Corps. 
The  Chief  Siqkal  Officer, 

Wtuhington  City,  r- 


Obegon  State  Weatheb  Sebvioe, 

Bosdmrgh,  Oregon,  July  1,  1888. 

Sib:  At  the  session  of  the  Oregon  l^gislatore  in  January,  1887,  a  bill  to  establish  a 
weather  service  was  presented.  No  action  v^;i8  taken  upon  it,  however,  owing  to  the 
late  hour  at  which  it  was  handed  in,  although  it  met  with  much  favor. 

I  then  made  anangements  by  which  reports  would  be  collected  monthly  and  published 
in  the  Portland  (Oregon)  Journal  of  Commerce.  The  first  report  was  for  March,  1887, 
and  appeared  in  print  April  IG,  1887.  Eleven  stations  reported.  Data  of  the  tempera- 
ture, precipitation,  weather,  and  prevailing  direction  of  wind  were  published. 

My  efforts  were  seconded  by  the  voluntary  observers  of  the  State,  and  new  stations 
were  added;  so  that  at  the  present  time  there  are  twenty  stations  reporting,  and  more 
could  be  obtained  if  instruments  should  be  furnished. 

The  report  of  the  service  was  published  in  the  JourniA  of  Commerce  until  May,  1888, 
when  it  was  found  that  the  needs  of  the  service  requited  a  monthly  paper  especially  de^ 
voted  to  this  work.  Mr.  A.  C.  A.  Perks,  editor  of  the  Portland  Journal  of  Commerce, 
offered  to  furnish  6,000  copies  of  the  paper  free  of  charge.  The  Portland  board  of 
trade  and  board  of  immigration  were  anxious  for  the  paper;  so  arrangements  were  made 
by  which  the  Or^on  State  Weather  Review  and  Agricultural  Report  was  published  un- 
der the  auspices  of  the  boards  mentioned. 

I  prepare  all  the  matter,  statistical  and  otherwise,  and  Mr.  Perks  manages  and  pub- 
lishes the  paper  in  Portland. 

To  show  l^ow  the  paper  has  been  received  by  the  press  of  the  State  I  quote  from  the 
Walla  Walla  Journal,  the  Pacific  Farmer,  Oregon  City  Courier,  and  Capital  Journal. 

Walla  Walla  Journal  said:  *^It  contains  a  strong  showing  of  the  climatic  advantage 
of  Oregon  and  Washington  Territory,  whose  publication  will  be  certain  to  be  a  powerihl 
fiMstorin  the  settlement  of  the  country.''  The  Pacific  Farmer  said:  **  This  is  a  good 
thing  and  should  be  supported."  The  Oregon  City  Courier  said:  ^^From  it  intending 
settlers  will  be  able  to  gather  reliable  information  regarding  the  climate."  The  Salem 
Capital  Journal  said:  ''The  data  contained  therein  will  certainly  prove  yaluable  infor- 
mation to  people  wishing  to  learn  of  the  climate  of  the  State." 

Many  other  complimentary  notices  might  be  given. 

Many  of  the  principal  papers  of  the  State  quote  from  its  columns  and  speak  of  the 
work  it  is  doins;. 

It  is  hoped  to  establish  new  stations  and  thus  extend  the  work  of  the  paper. 

A  desire  was  manifested  by  some  of  the  citizens  of  Oregon  to  have  the  weather  indi- 
cations telegraph^  daily  to  various  parts  of  the  State.  The  necessary  arrangements 
were  made,  and  since  January  they  have  been  telegraphed  from  San  Francisco  at  2  p.  m. 
daily,  to  Kosebnrgh,  Eugene  City,  and  Salem.  The  press  dispatches  give  the  indications 
for  Portland;  hence  they  are  not  telegraphed  thero.  The  indications  have  been  most 
favorably  commented  upon,  but  owing  to  the  equable  climate  of  Oregon  they  are  not  so 
beneficial  as  they  would  be  in  a  more  changeable  and  rigorous  climate. 

I  find  that  the  service  can  be  made  of  more  practical  use  to  the  people  generally  by 
publishing  climatic  data  and  descriptive  matter  setting  forth  the  actual  climatic  condi- 
tions, and  then  by  comparing  them  with  those  of  Extern  States.  For  that  reason  I 
give  in  the  Oregon  Weather  Keview  the  table  and  bulletin  of  the  previous  month's 
weather,  and  fill  up  the  remaining  space  with  climatic  notes. 

This  iB  what  the  people  want.  Oregon  being  so  far  off  from  the  center  of  population, 
its  climate  is  unknown  and  misrepresented,  and  this  paper  was  started  to  clearly  and 
truthfully  show  what  Oregon  is,  and  also  to  assist  immigration  on  real  facts. 

Then,  too,  the  paper  had  for  its  object  the  better  illustrating  to  the  people  the  benefits 
of  a  State  weather  service  to  them,  and  in  this  manner  to  assist  the  passage  of  the  neoes- 
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sary  laws  by  the  next  legislatare  in  Janoary,  1889,  by  which  the  '^Oregon  State  weather 
service*'  will  be  lej^lly  established. 

The  object  and  aim  of  the  weather  service  is  to  benefit  the  State  by  publishing  actual 
statistics  (weather  and  crop),  for  they  will  equal  and  in  many  cases  exceed  those  of  other 
States. 

I  would  recommend  that  about  ten  sets  of  instruments,  thermometers  and  rain-ganges, 
be  furnished  by  the  United  States  Government  to  this  service.  By  so  doing  the  reports 
will  cover  a  larger  area  of  country  and  will  more  particularly  describe  the  remote  por- 
tions of  the  State.  The  various  parts  of  the  State  should  be  visited  and  the  people  so- 
licited to  00  operate  with  me.    Much  good  would  be  accomplished  thereby. 

An  assistant  should  be  furnished  me,  for  although  I  am  able  to  accomplish  all  the 
necessary  work  of  this  nndertakiug  and  to  properly  perform  the  duties  appertaining  to 
my  office,  yet  there  are  many  things  in  connection  with  the  weather  service  which  could 
be  extended  and  more  ably  performed  if  I  had  more  time,  and  which  would  assist  greatly 
in  the  establishment  of  the  service. 

Personal  influence,  I  find,  goes  a  great  way  in  the  pushing  of  any  measure  here,  and  if 
I  could  be  enabled  to  visit  the  reporting  stations  here  and  establish  new  ones,  by  the  aid 
of  an  assistant  at  Roseburgh,  the  State  service  would  be  greatly  benefited.  The  railroads 
will  furnish  free  of  charge  all  necessary  transportation  in  the  State  for  this  work. 

It  is  hoped  to  soon  have  ag:ents  along  the  line  of  the  Oregon  branch  of  the  Southern 
Pacific  Railh>ad  Company  taking  observations  and  reporting.  The  Oregon  Short  Line 
did  start  in  to  do  so,  but  owing  to  a  curtailment  of  their  expenses  this  new  feature  was 
dropped. 

It  is  confidently  expected  that  at  the  next  session  of  the  Oregon  legislatare,  in  1889, 
the  necessary  laws  to  establish  a  State  service  will  be  enacted. 

Oregon  is  fast  settling,  and  great  intei^est  is  being  manifested  in  fruit  culture,  the 
State  being  peculiarly  adapted  to  many  fruits  that  can  not  l>e  raised  in  the  £Iast,  and 
now  this  interest  is  developing,  and  it  is  hoped  to  render  aid  to  this  and  all  new  indus- 
tries by  climatic  data,  weather  indications,  and  by  other  means. 

To  increase  the  value  of  the  service  to  the  people  of  Oregon  instruments  should  be 
furnished  and  an  assistant  sent  to' the  person  conducting  the  service. 

It  is  a  gratification  to  me  to  see  the  Oregon  Weather  Review  issued,  and  to  feel  that 
progress  and  advancement  have  been  made  the  past  year  in  the  prosperity  of  the  service. 

Oregon  is  a  large  and  new  field  to  work  in,  being  settleil  by  the  best  of  people,  intel- 
ligent and  cultivated,  and  I  am  sure  that  no  State  can,  by  proper  assistance,  show  bet- 
ter results  than  it  when  the  service  is  on  a  legal  basis. 

B.  S.  Paguk, 
Sergeantf  Signal  Corps,  in  charge  Oregon  wetUher  service. 

The  Chief  Signal  Officeb.  U.  S.  A., 

Washington,  D.  C. 


The  accompanying  extract  is  from  "The  Resources  of  the  State  of  Oregon,**  prepared 
under  direction  of  the  State  board  of  agriculture,  published  in  1888,  and  relates  to  an 
article  on  the  climate  of  Oregon  by  Sergeant  Pague,  Signal  Corps,  in  charge  of  the  Slate 
weather  service: 

-*' Especial  attention  is  asked  to  the  comprehensive  and  valuable  report  on  the  Oregon 
climiitc,  by  Mr.  JJ.  S.  Pague,  of  the  United  States  Signal  Service,  Roseburgh,  and  ac- 
knowledge on  behalf  of  the  board  of  agriculture  our  obligations  to  him  and  to  each  of 
the  gentlemen  who  contributed  to  that  report.  We  earnestly  indorsp  the  recommenda- 
tions of  Mr.  Pague  regarding  the  establishment  of  a  weather  service  bur^u  by  the  State, 
and  urgently  recommend,  in  addition  thereto,  the  importance  of  creating  at  the  earliest 
possible  opportunity  a  syRtem  of  crop  reports  and  a  bureau  for  obtaining  reliable  statis- 
tics concerning  every  department  of  our  industries.  These  are  matters  which  should  be 
provided,  not  especially  to  encourage  immigration,  but  that  our  own  people  may  know 
more  about  the  different  and  distant  parts  of  the  State.  By  comparison  people  improve 
in  all  lines  of  business  and  in  all  classes  of  enterprise.  Such  a  system  would  a^rd  oar 
cltii&ens  an  opportunity  to  make  comparisoos,*' 
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[Inclosure  XIX.j 
PENNSYLVANIA  STATE  WEATHER  SERVICE. 

FBANKtiN  Institute.  Office  of  the  Secretaby, 

Philadelphia,  August  2,  1888. 

Snt:  Sergeant  Townsend  hassabmitte^  to  my  inspection  a  draught  of  his  report  of  .Tnly 
31,  1888,  addressed  to  the  Chief  Signal  Officer,  which  fairly  represents  the  facts  and  ap- 
pears to  be  entirely  satisfactory. 
Year  obedient  servant, 

Wm.  H.  Wahl, 
Secretary,  Committee  on  Meteorology, 
The  Chief  Signal  Officer, 

Washington^  D.  C. 


PENNSYLVANIA  STATE  WEATHER  SERVICE. 

Under  the  direction  of  the  meteorological  committee  of  the  Franklin  Institute  of  the  State  of 

Pennsylvania.] 

Philadelphia,  July  31,  1888. 

Sir:  I  have  the  honor  to  make  the  following  report  of  the  organiisation  of  the  Penn- 
sylvania State  weather  service,  and  its  operations,  up  to  June  30,  1888. 

At  the  stated  meeting  of  the  Franklin  Institute  of  the  State  of  Pennsylvania  for  the 
promotion  of  the  mechanic  arts,  held  December  15,  1886,  the  report  of  a  special  com- 
mittee, appointed  to  consider  the  advisability  of  establishing  a  State  weather  service 
for  Pennsylvania,  under  the  auspices  of  the  Franklin  Institute,  and  in  conjunction  with 
the  Unit^  States  Government  Meteorological  Bureau  in  Washington,  was  adopted  and 
the  committee  was  continued,  with  instructions  to  carry  into  effect  the  plans  proposed. 

The  recommendations  contained  in  the  report  of  this  committee  were  as  follows: 

**  That  the  Franklin  Institute  at  once  organize  a  '  State  weather  service'  for  Penn- 
sylvania, having  for  its  object  the  collection  and  collation  of  climatic  dat^i  and  phenomena 
and  the  dissemination  of  the  weather  forecasts,  storm  and  frost  warnings  of  the  Signal 
Service. 

.     *'  That  the  work  of  taking  observations,  disseminating  forecasts,  warnings,  etc,  be  ac- 
complished by  volunteer  service. 

**That  the  co-operation  of  railroad  companies,  telegraph  companies,  telephone  com- 
panies, newspapers,  and  others  who  can  materially  aid  in  the  dissemination  of  informa- 
tion be  solicited. 

**That  the  offer  of  the  Chief  Signal  Officer  of  the  Army  to  furnish  a  member  of  the 
Signal  Corps  to  assist  in  the  work  be  ucr:epted.  • 

That  an  effort  be  made  to  secure  an  appropriation  of  $3,000  from  the  State  for  the 
purchase  of  instruments  and  for  the  publication  of  the  oKservatious  in  a  tabulated  form. 

*'  That  all  institutions  of  learning  throughout  the  State  be  solicited  to  take  an  active 
interest  in  the  collection  of  meteorological  data  and  the  Rtudy  of  the  science  foi:  practical 
application  to  the  various  pursuits  of  lile. 

**That  at  least  one  oJiserver  be  secured  in  every  county  of  the  State,  ten  of  whom 
should  take  and  record  barometric  readings. 

**  That  copies  of  all  meteorological  data  relating  to  the  State  be  secured  and  placed  on 
file  in  the  central  (^ffice.  * 

''That  immediate  action  be  taken  to  secure  observers  and  display  men,  so  that  the 
work  may  be  commenced,  if  possible,  on  January  1,  1887. 

'^That  if  all  the  work  suggested  can  not  be  at  once  carried  out,  such  portions  as  can 
be  done  without  expen-^e  be  started  as  soon  as  practicable. 

''That  the  management  of  this  service  be  placed  in  charge  of  a  committee  appointed 
by  the  Institute,  with  power  to  regnlate  the  service  according  to  requirements. '^ 

T.  F,  Townsend,  sergeant  Signal  Corps,  was  detailed  to  assist  the  committee  in  organ- 
izing the  service.  Immediate  steps  were  taken  to  secure  an  appropriation  from  the 
State. 

The  sum  of  $3,000  was  appropriated  for  the  purchase  of  meteorological  instruments, 
signal  flags,  and  other  necessary  equipments.  Several  sets  of  instruments  corresponding 
to  those  used  by  the  United  States  Signal  Service  were  at  once  purchased  and  sent  to  the 
observers  as  rapidly  as  tit-  necessary  arrangements  could  be  made.  E.ich  station  was 
impplied  with  one  instrument  shelter,  one  raiu-gau^e,  one  maximum  (thermometer,  one 
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minimum  thermometer,  one  dry  thermometer,  one  wet  thermometer,  all  mounted  com- 
plete.   A  few  mercurial  barometers  were  sent  to  selected  stations. 

An  original  record  of  observations  book  was  prepared,  similar  to  those  used  by  the 
Signal  Service,  'excepting  the  hours  of  observation.  As  the  hours  of  7  a  m. ,  2  p.  m. ,  and 
9  p.  m.  had  been  adopted  by  other  State  services,  these  were  also  adopted  by  the  Penn- 
sylvlania  State  service. 

Transportation  over  the  Pennsylvaaia,  Philadelphia  and  Beading,  and  Lehigh  Valley 
Bailroads  were  kindly  furnished  the  aasistaat  for  State  service  work  by  the  railroad  com- 
panies. 

Every  courtesy  has  been  extended  by  the  editors  of  the  newspapers,  and  they  have 
aided  very  materially  in  bringing  the  service  to  its  present  state  of  efficiency. 

In  the  selection  of  observers  every  care  has  been  taken  to  secure  those  who  were  likely 
to  take  an  active  interest  in  the  work.  In  most  cases  the  very  highest  expectations  have 
been  realized.  Too  much  praise  can  not  be  accorded  these  volunteer  observers  for  the 
faithfulness  with  which  they  have  performed  their  part. 

With  a  body  of  competent  observers,  instruments  of  the  best  make,  shelters  of  an  ap- 
proved pattern,  Pennsylvania  to-day  possesses  a  service  second  to  none. 

Numerous  display  stations  have  been  established  for  the  dissemination  of  the  Signal 
Service  indications  and  waminfi^  These  stations  haye  met  with  popular  fiivor  and  are 
steadily  being  increased.  Negotiations  have  been  for  some  time  pending,  looking  toward 
the  establishment,  with  the  co-operation  of  the  railroad  companies,  of  a  display  station 
at  each  of  the  principal  stations  along  the  lines  of  the  leading  railways  of  the  State. 
The  large  area  of  the  State,  the  limited  means  for  conducting  the  service,  which  im- 
poses the  most  rigid  economy  in  the  expenditure  of  the  funds  appropriated  to  it,  and 
the  high  standard  of  excellence  required  of  its  observeis,  make  the  task  of  organizing 
necessarily  slow.  The  dominant  idea  has  been  excellence  rather  than  a  large  showing 
of  unreliable  data.  Such  a  service  can  not  fail  to  be  of  value,  and  it  is  hoped  that  the 
county,  agricultural  societies,  farmers'  clubs,  and  other  local  organizations  will  soon 
lend  tiieir  aid  in  forwarding  the  efficiency  of  the  fiervice  by  systematic  co-operation. 

During  the  seeding,  growing,  and  harvest  season  crop-weatiier  reports  (Form  No. 
122 — G)  have  been  received  from  an  average  of  thirty  stations  each  week.  During  this 
year  these  have  been  collated  and  publish^  in  the  form  of  a  crop- weather  bulletin  and 
extensively  circulated  and  published  in  the  State  papers.  These  reports  meet  a  long- 
felt  want  and  they  should ibe  increased  until  the  exact  crop  conditions  are  known  vreekly 
in  every  county  of  the  State.  By  this  means  producer,  consumer,  speculator,  and  aU 
are  placed  on  an  equal  footing  and  false  reports  fail  to  do  the  iiynry  heretofore  possible. 
By  telegraphing  each  Saturday  the  crop  conditions  of  the  State  to  the  Chief  Signal  Offi- 
cer these  reports  have  formed  a  portion  of  the  weekly  crop  bulletin  issued  by  him. 
These  in  turn  have  been  published  by  the  larger  daily  papers  in  the  various  States,  thus 
giving  a  very  extensive  circulation  to  the  crop  reporte. 

The  September  (1887)  reports  were  the  fint  pnblidied,  since  which  time  they  have 
been  con  tinned,  regularly.  Each  monthly  review  contains  reports  ftom  the  following 
number  of  stations : 

September,  20;  October,  32;  November,  34;  December,  33;  January,  42;  February, 
45;  Marcn,  53;  April,  52;  May,  56;  June,  54.  The  number  of  weather-mg^  display 
stations  at  the  end  of  June,  1888,  was  53. 

The  Monthly  Review  is  printed  as  a  supplement  in  the  Jouraal  of  tha  Franklin  In- 
stitate,  which  insures  it  a  large  and  influential  circulation;  in  addition  to  which  tome 
800  copies  are  issued  in  separate  form  ^m  the  central  office. 

A  continued  e£fort  has  b^en  made  to  collect  the  data  of  the  many  observers  through- 
out the  State  whose  records  antedate  those  of  the  service.  A  few  counties  are  still  un- 
represented, notwithstanding  the  fact  that  continuous  efforts  have  been  made  to  secure 
suitable  observers  by  correspondence  and  through  the  press.  No  doubt  they  could  be 
found  if  the  assistant  had  the  time  and  funds  necessary  to  visit  the  different  locaUties. 

The  service  has  now  reached  such  proportions  that  tSie  work  of  the  central  office  has 
become  arduous,  and  progression  means  additional  labor;  and  without  additional  help 
some  parts  of  the  organization  must  of  necessity  be  neglected.  Eadi  station  should  be 
inspected,  and  when  necessary  personal  instruction  given  to  the  work. 

Even  with  free  transportation  furnished,  there  are  other  expenses  incident  to  travel 
which  are  not  provided  for.  This,  together  with  the  lack  of  time,  makes  it  impossible 
to  do  full  justice  to  the  work  in  hand.  As  every  one  interested  appears  to  understand 
the  situation,  the  assistant's  efforts  have  been  properly  ganged  and  appreciated,  and  he 
has  received  the  utmost  courtesy  and  encouragement  from  all  with  whom  he  has  been 
associated. 

Very  respectfully,  your  obedient  servant, 

T.  F.  TOWKBBND, 

The  Chief  Signal  Officer,  Ser^eant^  Signal  09rp$,  AintUmf, 

Wi»9kin(f(on  OUy. 
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WKATHXB-CBOP  BULLSTOT  VOB  THB  WSKK   XNDIKO  8ATUBDAT,  J0LY  23,  188Q,  OV 

THX  PBNNSTLV^IlHIA  STATX  WSATHKB  SXBVIGK. 

[In  eo-opentioA  with  iho  Uaited  States  SigiuJ  Serrioe.] 

The  temperatare  ibr  the  peit  week  has  been  alighUj  below  the  ayerage,  with  a  laige 
psroeatage  of  sanahine. 

The  rainfall  has  been  light  in  some  sections  and  abundant  in  others.  Carlisle,  .005; 
StateCollege,.00;  HoUidaysbnigh,  .42; Charlesville,  .03; Somerset,  .68;  Philipsbois^  .01; 
Swarthmore,  .10;  Wjsox,  .00;  Lebanon,  .07;  Dyberry,  1.20;  Selins  Grove,  .50;  Qoakcff- 
town,  .27;  Pottstown,  .16;  York,  .05;  Montrose,  .70;  Johnstown,  .70;  Columbus,  .94. 

Most  of  the  lain&ll  occurred  on  two  days. 

The  weather  conditions  were  excellent  for  growth  and  general  farm  work.  Oat  harvest 
continued  during  the  week,  and  will  be  fhlly  up  to  the  average.  The  wheat,  rye,  and 
hay  yield  was  large,  and  is  about  all  secured.  Com  and  potatoes  are  growing  rapidly 
and  promise  abundant  crops.    Some  sections  need  rain,  particularly  on  pasture  lands. 

KXTBACTB  FBOM  KEP0BT8. 

PUKjMhnyA.— *A11-  crops  doing  well. 

CkarlegmUe, — Timothy  hay  being  cut    Com  in  excellent  condition. 

HoUidaffsburgh. — Vegetation  of  all  kinds  very  luxuriant.  Some  barley  and  oats  not  yel 
cut.    Potatoes  and  com  growing  finely. 

Wysax. — No  rain.  Springs  low.  Com,  potatoes,  and  garden  truck  have  not  suffered 
seriously.    Nights  cool.    Heavy  dew. 

SomeneL — Wheat  harvested.  Averaf:e  crop.  Oats  lipenimg.  Cent  and  potatoes  doing 
finely.    Farmers  happy. 

State  (hUege, — The  Mr  weather  has  greatly  benefited  the  com  crop  aaid  the  zipening 
of  oats. 

Cariide. — Most  farmers  are  through  cutting  oats.  Com  promises  a  big  crop.  Potatoes 
will  be  an  iipmense  crop. 

York. — Weather  most  favorable.  Com  in  tassel  and  looks  well.  Tobacco  improving. 
Early  plants  ready  to  top.  Grape  crop  will  be  large.  Early  potatoes  in  fine  condition. 
Oats  half  harvested. 

Lebaium. — Oats  are  being  cut,  and  are  very  good  generally. 

Dyherry,  — Very  dry  before  the  19th.  Many  farmers  report  only  two-thirds  crop.  Very 
light  crop  of  early  potatoes. 

Sdina  Orone, — Best  wheat,  rye,  and  oat  harvest  for  five  years. 

(ludkertoivni.^<M  harvest  commenced.  Pasture  fields  look  dried  up.  Com  has  not 
BUjSered  much.    Garden  truck  has  considerably. 

P€(tMoion, — Kain  much  needed  for  all  growing  crops. 

£fAoemaiter«ot72e.— Harvesting  oats.    Com  in  tassel.    Potatoes  good. 

Montrose. — Crops  look  ftir.    Need  rain  badly. 

Johnrioium, — Harvesting  nearly  over.    Conditions  favorable. 

Cotfmbiu. — Oats,  com,  and  potatoes  good.    Show  for  large  crops. 

JTiftstowit.— Oats  nearly  cut.    Well  laden.    Pastures  need  rain. 

T.  F.  TowirssND, 
Sergetmt,  Signal  Corps,  ABoidamiL 

Hall  of  tkb  Fbahklxv  Ihbtitute. 

FkOadelphui, 


[Inolosare  ZX.] 

SOUTH  CABOUNA  STATE  WEATHER  SEBYICE. 

Columbia,  S.  C,  July  1, 1888. 

Sib:  In  compliance  with  your  request  of  June  5,  1888,  I  beg  to  submit  the  following 
report  of  the  South  Carolina  weather  service  for  the  fiscal  year  ended  June  30,  1888b 

This  service  has  at  this  time  sixty-three  display  stations,  twenty-five  of  which  are  on 
Western  Union  wires  and  thirty-eight  on  railroad  lines.  Care  has  been  taken  to  estab- 
lish the  stations  at  such  points  as  are  demanded  by  the  public  interest  Extra  instru- 
ments have  been  purchased  and  issued  to  competent  individuals  during  the  year,  and  at 
the  present  time  the  number  of  meteorological  stations  have  increaMd  to  thir^-two, 
fifteen  being  the  number  in  last  year's  report.    During  the  crop  season  xeports  are  re- 
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beived  fh>iii  the  cotton-belt  obmrTeTs,  swellitig  the  namber  to  forty-three.    The  follow* 
ing  is  a  complete  list  t>f  observers  reporting  to  this  office: 


Namo  of  obflerrer. 

Station. 

County. 

W  H.  Geddinin.  M.  D 

Aiken  

AbberiUe  

Aiken. 

3  Ch  Kliieh 

Abbeville. 

O.B.  Farmer 

Allendale 

Barnwell. 

D.  P.  HarUey ^ 

J.  H.  Wells ^ 

Batesburgh 

Edgefield. 

Marlborough. 

Barnwell. 

BennettsTille • 

Pincknev  Brown 

Belfast 

Joaetih  Black 

York. 

Samuel  S  Turner..... 

Blackville 

Barnwell. 

N  Nielson..  

Brewer  Mines ,....-..- 

Chesterfield. 

Jamee  R.  Ligon 

.fiLtnAJi  R.   RAtitv 

Branchville 

Orangeburgh. 

Buoksville 

Horry 

John  F.  Bavcrly 

Cedar  Springs , 

Spartanbuisb. 
chesterfield. 

W.  B.  Godfrey 

Cheraw 

W.  S.  Merritt r 

Chester 

Chester. 

W.H  Lee 

Clinton „ 

Columbia. 

Charleston 

Laurens. 

Wm    Line 

Richland. 

J  H  Smith 

Charleston. 

J  G  Roflrers 

Conway 

Horry. 

J.  W.  Earle 

Evergreen 

Yorkville 

Anderson. 

J  R  Schorb 

York. 

John  K.  Humohries 

Windsor 

Aiken. 

P.H.Walflhe 

Florence  

Darlington. 

W.  G.  Sease 

Geotfiree 

Colleton. 

W.  V.  Ellis 

Greenwood 

Abbeville. 

O  T  Swandale  M.  D 

Greenville 

Greenville. 

R.  H.Sonntair 

Graham^s „ 

Hampton 

Hardeeville ! 

Barnwell. 

J   B   Binnicker » 

Hampton. 
Beaufort. 

W.  J  Evans 

S  J  Rumn 

J(M:lcfinnboroMgh« ?..... T--rT-,,...T,r- 

Colleton. 

Colin  Afacrae 

Kirkwood 

Kershaw. 

P  B  Thome 

Kinmtree 

Williamsborgh. 

8.  H   Price 

Marion 

Marion. 

W.G.Peterson 

Newberry 

Newberry. 

Georsre  H  Comelson 

Orancrcburerh 

Orangeburgh. 

aiiiwpter. 

W  W  Anderson  M.D 

Statebureh 

W  J  Seibels 

Sandv  Hun  

Lexington. 
Sparten  burgh. 

E.  W^offord  

Spartanburgh 

P.  D.  Mazvck 

Saint  Matthews 

Oran  geburgh. 

H.  L.  Morris 

Timmonsville 

Darlington. 

E.Gillard 

Trial 

Berkeley. 

Georsre  H.  Oetzel 

Union 

Union. 

S.  I#andes 

Williamston 

Anderson. 

iTnmes  Pfuran t t 

Winnnborousrh 

Fftirfleld. 

« 

These  gentlemen  have  devoted  their  time  to  this  seryice  without  compensation,  and  to 
them  thanks  are  due  for  their  valaable  assistance. 

Daring  the  year  a  number  of  sets  of  signal  flags  have  been  porchased  and  issued,  also 
old  flags  replace<l  by  new  ones,  etc. 

Telegrams,  indications,  and  cold-wave  warnings  have  been  sent  daily  to  display  sta- 
tions, Sundays  excepted. 

These  reports  are  received  with  great  favor  by  the  public. 

The  percentage  of  verification  of  these  reports  for  the  year  is,  for  weather  82.2,  for 
temperature  88.1. 

Beginning  with  March  31, 1888,  the  Weekly  Crop  Bulletin  was  issued  from  this  office 
Satuniays  of  each  week.  One  hnndred  correspondents,  furnished  the  data,  showing  the 
efiect  of  the  weather  on  the  various  crops  during  the  past  seven  days. 

This  information  has  been  given  the  press  and  the  pith  of  the  matter  sent  to  yon  by 
telegraph.  A  copy  of  the  bulletin  has  also  been  sent  to  all  furnishing  the  information. 
These  reports  have  been  anxiously  received  by  the  people,  who  consider  them  valuable. 
At  the  time  of  writing  we  have  a  number  of  instruments  on  hand,  which  1  expect  at  nn 
early  date  to  see  distributed,  so  that  reports  may  be  received  from  every  county  in  the 
State.  On  the  whole  I  think  the  service  is  in  good  condition,  having  doubled  its  nam- 
ber of  stations  of  observations  in  the  last  six  months. 
Yours,  very  truly, 

A.  P.  BUTLEB, 

Director, 

Wm.  Line, 
Sergeant^  Signal  Corps; 
H.  C.  Seymoxjb, 
Tlje  Chibf  l^iqNAL  Officeb,  ^wjte,  Si^  Corps,  Assl9Umf8^ 
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South  OttToiina  Weather  Crop  Bulletin. 

■ 

The  Sontb  Carolina  weather  servioe  famishes  the  following  data  concerning  the  effect 
of  the  weather  on  the  yarions  crops  for  the  week  ending  Angnst  13, 18d7: 

^      RAISVALU 

The  Tain£eJl  for  the  past  week  has  been  above  the  ayerage,  especially  daring  the  first 
half;  fair  weather  prevailed  daring  the  last  half  of  the  week  and  crops  improved  gen- 
erally. On  the  whole,  however,  the  rainfall  of  the  week  has  been  anfavorable  for  both 
com  and  cotton,  more  especially  in  some  of  the  npper  ooanties. 

TSBfPERATUSE. 

The  temperatnre  has  been  aboat  the  average,  and  has  affected  the  crops  favorably. 
The  first  three  days  were  rather  coo],  bnt  this  has  produced  no  nn favorable  results. 

SUNSHINE. 

Sanshine  was  reported  slightly  below  the  average  in  the  npper  ooanties;  elsewhere 
there  was  aboat  the  avers^^  amonot,  which  has  been  generally  ^Etvorable  for  the  crops. 

CONDITION  OF  CB0P8. 

Under  the  inflaence  of  favorable  weather  conditions  daring  the  last  few  days  crops 
have  been  benefited,  and  the  prospect  is  somewhat  better  than  that  for  the  week  ending 
Angost  6.  Cotton,  especially  on  sandy  lands,  is  reported  as  shedding  frait  to  great  ex- 
tent, and  rast  is  reported  in  some  sections  Bottom-land  crops  on  the  Savannah  and 
Wateree  Rivers  are  reported  totally  destroyed,  and  much  damage  has  been  done  on  i^a- 
Inda  and  Broad  Bivers  and  in  the  Pacolet  bottoms.  Upland  com  is  in  find  condition, 
with  prospects  for  a  large  yield.  Fodder  pnlling  is  now  general,  and  with  the  fine 
weather  of  the  last  few  days  mach  has  already  been  gathered  in  fine  condition.  Cater- 
piUara  are  reported  in  Orangebnrgh,  Barnwell,  and  Snmter  Counties. 

A.   P.   BUTLBB, 

Director, 


[Inclosnre  XXL] 

TENNESSEE  STATE  WEATHER  SERVICE. 

Office  State  Boabd  of  Health, 

JUiaakville,  Tenn,,  July  2,  1888. 

8iB:  We  have  the  honor  to  submit  herewith  a  report  of  the  transactions  of  the  mete- 
orological department  of  the  State  board  of  health  for  the  past  year. 

About  the  1st  of  July  of  last  year  a  communication  was  received  from  the  Chief  Sig^ 
niU  Officer  authoriang  the  establishment  of  fifty  stations  in  the  State  for  the  purpose  of 
receiving  and  displaying  the  daily  indications  sent  out  from  the  central  office  at  Wash- 
ington. Under  the  instructions  contained  in  the  communication  we  designated  the  fol- 
lowing-named stations  as  among  the  most  important  as  regarding  agricultural  and  com- 
mercial interests,  the  citizens  furnishing  the  signal  flags  and  agreeing  to  display  them 
properly  on  receipt  of  the  telegrams:  In  East  Tennessee,  Bristol,  Johnson  City,  Jones- 
borough,  Greenville,  Rogersville,  Morristown,  Mossy  Creek,  London,  Clinton,  Athens, 
Dayton,  South  Pittsburg,  and  Jasper;  in  Middle  Tennessee,  Winchester,  Fayetteville, 
Tallahoma,  Cookville,  Shelbyville,  Hartsville,  Gallatin,  Springfield,  Clarkaville,  Co- 
lumbia, Lewisburgh,  Pulaski,  Franklin,  Lebanon,  Mount  Pleasant,  Lawrenceburgh,  and 
Centreville;  and  in  West  T^ennessee,  Paris,  McKenzie,  Huntington,  Milan,  Martin,  Union 
City,  Jackson,  Boliva^,  Somerville,  Ripley,  and  Covington. 

A  few  of  these  stations  were  discontinued  alter  a  few  months'  service,  but  the  others 
continue  to  display  the  signals.  In  addition  to  these  regular  stations  a  large  number 
of  places  receive  and  display  the  cold-wave  warnings,  where  communication  can  be  had 
by  telephone.  It  is  gratifying  to  note  that  with  a  few  exceptions  these  daily  indications 
and  cold- wave  warnings  are  much  appreciated  by  the  citizens  of  the  communities  in 
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which  they  are  displayed,  and  in  some  instances  they  have  been  means  of  saving  to  the 
citizens  many  thoasands  of  dollars. 

The  weather  crop  bulletins,  which  were  issued  weekly^during  the  spring  and  summer 
of  last  year,  were  resumed  last  March.  They  have  become  of  general  iuterest,  and  es- 
pecially to  those  interested  in  the  production,  handling,  and  carrying  the  staple  crops 
of  our  State^  In  addition  to  the  telegrams  sent  to  Washington,  condensed  from  the  va- 
rious reports  received  weekly,  we  have  issued  a  more  detailed  bulletin,  which  is  distrib- 
uted to  various  newspapers  in  the  State  for  publication;  also,  to  observers  of  this  and 
the  weather  services  of  other  States,  besides  a  large  number  of  the  leading  grain  mer- 
chants, produce  dealers,  tobacco  and  cotton  Victors  of  the  cities  of  Nashville,  Memphis, 
Chattanooga,  and  Knos^ville,  as  well  as  to  boards  of  trade  throughout  the  country. 

The  State  board  of  health  bulletin,  in  which  the  monthly  meteorological  recoils  are 
published,  has  an  extensive  circulation,  and  these  records  are  thus  placed  in  the  hands 
of  a  large  number  of  persons  throughout  the  United  States,  who  have  an  interest  in  cli- 
matology. The  Tennessee  State  board  of  health  have  always  cheerfully  co-operated  in 
the  work  of  advancing  the  interests  of  meteorology  in  the  State. 

The  lack  of  suitable  instruments  to  make  complete  and  satisfactory  observations  is  a 
great  and  serious  obstacle  to  our  present  and  future  usefulness.  Another  effort  will  be 
made  at  the  coming  session  of  our  legislature  to  secure  an  appropriation  sufficient  to 
purchase  good  outfits  for  a  certain  number  of  stations,  and  to  place  the  weather  service 
in  the  State  on  a  good  and  more  useful  and  permanent  basis. 

Since  our  last  report  the  following-named  stations  have  been  discontinued:  Manches- 
ter, Hurricane  Switch,  Lexington,  Careyville,  Vernon,  and  Sailor's  Rest;  and  during 
that  time  the  following  new  stations  have  been  added:  Rugby,  in  January;  Watkins, 
Lewisburgh,  and  Maryville,  in  February;  Newport,  in  March;  Nunnelly,  in  September, 
and  Lawrenceburg  in  October.  The  station  at  Sailor's  Rest  was  discontinued  on  account 
of  the  death  of  Maj.  John  Minor,  who  had  faithfully  served  as  voluntary  observer  from 
the  organization  of  the  State  weather  service. 

There  are  many  sections  of  the  State  where  stations  might  be  placed  to  advantage,  and 
where,  no  doubt,  much  valuable  data  might  be  collected,  but  it  is  useless  to  have  sta- 
tions without  proper  instruments.  It  is  difficult  to  secure  the  services  of  good  men  as 
voluntary  observers  if  the  proper  facilities  are  not  presented  to  them,  consequently  this 
information  is  lost  to  the  service.  We  have  endeavored  to  have  the  stations  so  distrib- 
uted that  not  more  than  50  miles  would  intervene,  and  if  all  the  observers  would  report 
regularly  the  territory  could  be  pretty  well  covered;  but  we  regret  to  say  that  some  of 
them  do  not  seem  to  appreciate  the  vaJue  of  an  unbroken  record,  and  make  their  reports 
at  intervals.  The  great  majority  of  the  voluntary  observers,  however,  we  are  gratified 
to  say,  are  prompt  and  faithful  and  regular  in  their  reports,  and  to  them  more  than  to 
any  one  else  does  the  weather  service  in  the  State  owe  its  existence  and  present  impor- 
tance. When  we  consider  that  this  work  of  observing,  recording,  and  reporting  Involves 
a  considerable  amount  of  time  and  labor,  and  this,  too,  entirely  without  compensation, 
we  must  see  what  an  obligation  the  people,  not  alone  of  Tennessee,  but  of  the  whole 
country,  are  under  to  these  faithful  ones  who  are  making  the  meteorological  history  of 
our  State  and  country. 

It  is  due  in  this  connection  to  say  that  the  four  regular  observers  of  the  Signal  Service 
in  the  State  have  always  given  cheerful  and  hearty  co-operation  and  support  in  the  work. 
During  the  year  the  weather  servicein  the  State  sustained  a  serious  loss  in  the  withdrawal 
from  the  corps  of  voluntary  observers  of  Mr.  Sterliog  P.  Ferguson,  who  was  called  away 
to  accept  the  important  position  of  assistant  in  the  Blue  Hill  Observatory  at  Readville, 
Mass.,  under  the  supervision  of  Mr.  H.  Helm  Clayton,  another  young  Tennesseean,  and 
one  of  our  former  observers  Mr.  Ferguson,  although  the  youngest,  was  one  of  our 
best  observers. 

In  conclusion  we  would  say  that  the  weather  service  in  the  State  is  beginning  to  be 
more  appreciated  as  the  people  are  being  brought  in  contact  with  its  practical  present 
benefits  and  to  realize  its  future  value  as  reference  for  the  statistician  of  meteorology. 
I  am,  very  respectfully,  your  obedient  servant, 

J.  D.  Plunket,  M.  D., 
President  State  Board  of  Healih^ 

and  Director  Meteorological  Department 
H.  C.  Bate, 

The  Chief  Signal  Officeb,  Private^  Signal  Corpsj  AariatanL 

Washington^  /),  C, 
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Tennessee  weather  erop^  BuHetin  No.  28. 

The  State  board  of  health,  co-operating  with  the  Chief  Signal  Officer,  furnishes  the 
following  bulletin  for  the  week  ending  September  15,  1888: 

WEATHER  CONDITIONS. 

There  has  been  IHile  or  no  nunfall  daring  the  week.  The  temperature  has  been  abont 
the  ayerage,  and  the  percentage  of  clondiness  very  small. 

OENEBAL  CONDITIONS. 

During  the  week  the  almost  uninterrupted  sunshine,  supplemented  by  an  average 
temperature,  had  a  very  &Yorab1e  effect  on  the  growth  and  development  of  vegetation, 
which  made  an  abnormal  growth  under  the  influence  of  the  warmth  and  excessive 
moisture  of  the  week  previous.  Corn,  especially  that  on  bottom  lands,  was  seriously 
damaged,  and  in  many  places  the  loss  will  be  much  greater  than  at  first  estimated. 
On  river  and  creek  bottoms,  much  of  it  that  was  blown  down  in  August  has  been 
covered  with  water,  and,  in  its  present  state,  will  necessarily  sprout  and  rot;  on  uplands 
the  loss  from  these  causes,  while  not  so  great,  will  be  considerable.  Wheat  seeding  on 
com  land  will  be  much  delayed  on  accoaut  of  farmers  not  being  able  to  gather  their 
com  in  its  present  state — many  fields  having  the  stalks  so  badly  blown  down  and  tangled 
that  it  is  exceedingly  difficult  to  cut  and  shock  and  impossible  to  plow  through.  Cotton 
Ims  been  damaged  to  a  considerable  extent  by  the  rains,  making  an  abnormal  growth 
of  stalk  and  shedding  forms  rapidly,  but  the  fine  weather  of  the  past  week  has  been  very 
favorable  for  the  maturing  of  the  crop,  and  it  is  now  reported  opening  rapidly.  Picking 
has  bognn — two  weeks  later  than  last  year.  The  week  has  been  very  favorable  for 
cutting  and  saving  tobacco  which  is  reported  looking  very  well.  The  week  has  also  been 
favorable  for  saving  hay.  Clover  and  grass  are  reported  making  splendid  growth,  and 
pastures  are  in  fine  condition.  Other  crops,  such  as  potatoes,  turnips,  and  peanuts,  are 
reported  growing  finely.  Late  frait  has  been  seriously  damaged  by  the  wet  weather,  and  is 
rottingand  falling  offto  a  great  extent.  Stock  is  in  excellent  condition.  Plowing  in  stalk 
and  other  open  lands  has  progressed  rapidly  and  favorably  during  the  week. 

H.  C.  Bate, 
Private^  Signal  Corps,  Assistant, 


[Incloflure  XXII.] 

TEXAS  STATE  WEATHER  SERVICE. 

[Oiicaiiised  by  the  Cotton  BzohAng«  in  co-operation  with  the  United  States  Sifnial  Service.] 

Monthly  weather  review  of  the  Texas  State  weather  service  for  the  month  of  June,  1888. 

Galveston,  June  30,  1888. 

The  State  covers  such  an  extended  area,  and  the  number  of  stations  now  reporting  so 
limited  and  scattering,  that  it  is  not  thought  practicable  to  divide  it  into  meteorological 
districts,  which  is  contemplated  should  this  venture  receive  the  encouragement  and  sup- 
port of  the  people  of  Texas. 

OBJECT. 

The  object  of  the  State  weather  service  is  to  collect  and  utilize  data  relative  to  those 
conditions  which  affect  the  prosperity  of  the  inhabitants  of  the  State;  to  determine 
accurately  its  climate;  a  plan  for  gathering  local  meteorological  statistics  which  can  be 
used  to  define  precisely  localities  most  favorable  to  the  growing  of  fruit,  special  crops, 
etc.,  to  enable  any  one  to  compare  the  climate  of  Texas  with  the  climate  of  other  States. 

The  data  collected  and  published  monthly  can  be  had  for  reference  and  information. 
It  will  enable  the  people  of  Texas  to  give  to  any  one  inquiring  about  the  climate  of 
Texas  the  information  they  desire;  namely,  the  mean  daily,  monthly,  and  annual  tem- 
perature; the  maximum  and  minimum  temperature;  frequency  and  suddenness  of  its 
atmospheric  chimges;  moisture  of  the  air  and  earth;  prevalence  of  fog,  dew,  frost,  etc; 


136  KEPOBT   OP   THE   CHIEF   SIGNAL   OFFICER. 

amount  of  rain  and  snow  storms;  direction,  force,  and  dryness  of  its  winds;  and  all  oon- 
ditionB  relative  to  atmospheric  phenomena  which  inflaence  organized  beings. 

This  State  service  will  be  the  means  of  securing  accurate  data  from  every  county  in 
the  State.  It  will  extend  the  benefits  of  the  Signal  Service  to  the  agricultural  districts; 
put  within  reach  of  local  agricultural  societies  the  means  of  obtaining  the  Government 
standards  of  rainfall  and  temperature,  and  help  to  disseminate  valuable  information 
now  furnished  by  that  department.  It  will  lead  to  sending  to  designated  points  at  Gov- 
ernment expense  of  warnings  of  dangerous  storms,  floods,  frosts,  and  cold  waves. 

The  State  is  now  on  the  high  road  to  prosperity,  increasing  in  population  and  inviting 
immigration.     Nothing  will  help  alon^  the  **  boom  "  like  a  State  weather  service. 

Let  it  be  known  that  in  congenial  X^xas  flowers  bloom  every  month  in  the  year:  that 
the  temperature  seldom  reaches  99°,  nor  falls  much  below  freezing;  that  her  plains  are 
&nned  by  cool  breezes  from  the  Gulf;  that  there  is  an  abundance  of  rain;  that  snow 
seldom  falls,  and  does  not  remain  long  on  the  ground;  that  strawberries  are  ripe  in 
March,  peaches  in  June,  and  Tcxa^  an  empire  in  itself,  and  it  will  not  be  many  years 
before  her  fertile  prairi&s  will  be  dotted  with  flourishing  villages  and  her  highways  lined 
with  the  cottages  of  prosperous  farmers. 

We  want  a  volunteer  observer  in  every  county,  who  will  take  the  observations,  record 
them,  and  send  them  to  the  central  office.  To  responsible  persons  willing  to  undertake 
this  work  the  necessary  instruments  will  be  furnished  free  iipon  the  applicant  executing 
the  necessary  bond  coveiing  their  val  ne.  Blank  forms,  envelopes,  and  paper  will  be  sup- 
plied at  Government  expense.  It  is  desired  also  that  the  principals  of  schools  through- 
out the  State  shall  co-operate  with  the  State  service  in  the  formation  of  classes  for  the 
study  of  meteorology,  reporting  their  observations  to  the  central  office  monthly. 

To  take  and  record  the  observations  requires  little  time  dally,  and  the  exercise  will 
be  found  interesting. 

Twenty  or  more  States  have  State  weather  services,  which  are  doing  work  of  State 
and  national  importance.  Let  it  not  be  said  that  Texas  is  behind  the  age  in  enterprise 
and  scientific  research.  Communications  relative  to  State  weather  service  should  be 
sent  to  S.  O.  Young,  director  State  weather  service,  Galveston,  Tex. 

INTRODUCTION. 

The  data  used  in  this  review  is  based  upon  the  records  received  from  sixteen  special 
cotton-region  stations,  nine  regular  stations  of  the  Signal  Service,  and  the  tri-daily 
weather  reports. 

The  meteorological  feature  of  the  month  was  the  storm  which  entered  southwest 
Texas  on  the  15th.  On  the  morning  of  the  16th  it  was  central  near  Brownsville;  on  the 
17th,  near  Corpus  Christi;  the  storm  area  embracing  the  greater  part  of  southern  and 
eastern  Texas.  On  the  morning  of  the  I8th  its  center  was  near  San  Antonio,  and  on  the 
morning  of  the  19th  it  had  ceased  to  exist  as  an  independent  storm,  having  apparently 
merged  into  a  general  depression  attendant  upon  a  great  depression  central  west  of  Da- 
kota. It  was  attended  by  heavy  precipitation  along  the  coast  and  in  the  eastern  part  of 
the  State,  where  the  country  was  flooded  and  travel  impeded  several  days. 

During  the  five  days,  from  the  15th  to  the  I9th,  inclusive,  precipitation  was  reported 
in  amounts  exceeding  2  inches  as  follows:  Sour  Lake,  13.90;  Columbia,  9.42;  Orange, 
8.75;  Houston,  8.09;  Galveston,  7.56:  Tyler,  3.60;  Brenham,  3.34;  Huntaville,  3.25; 
Dallas,  3.21;  Corpus  Christi,  2.74;  Kio  Grande  City,  .».54;  Hearne,  211;  BrownsvUle, 
2.01. 

Although  this  storm  was  the  marked  feature  of  the  month,  local  storms  were  frequent 
and  attended  by  heavv  precipitation  in  some  parts  of  the  State.  They  occurred  notably 
on  the  7th,  8th,  9th,  Uth,  12th,  14th,  15th,  16th,  17th,  18th,  19th,  20th,  2l8t,  22d,  23d, 
24th,  and  25th. 

THUNDER  STOBMS. 

The  data  is  incomplete,  but  from  that  at  hand  thunderstorms  occurred  at  Gal  vest<in  on 
the  17th,  23d,  and  24th;  at  Palestine,  7th,  10th,  and  25th;  at  Fort  Elliott,  23d  and  26th; 
at  El  Paso,  6th;  at  San  Antonio,  6th,  7th,  15th,  16th,  and  24th;  at  Corpus  Christi,  17th 
and  19th;  at  Houston,  17th,  IHth,  23d,  and  24th.  Compared  with  reports  from  other 
Southern  States  these  storms  were  not  frequent.  Montgomery,  Ala.,  reports  thunder* 
storms  nearly  every  day  from  11th  to  30th. 

TEMPERATTTRE. 

The  average  temperature  for  the  State  for  June  was  80.4**. 

The  mcAn  of  the  maximum  temperature  for  the  State  was  89**;  and  mean  of  minimnm 
temperature  72°.     At  only  seven  places  in  the  State  was  the  maximum  temperature  re- 
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ported  100®  and  over,  and  this  high  temperature  occarred  on  the  last  three  days  of  the 
month.  El  Paao  and  Sour  Lake  report  104°,  Tvler  103^,  and  Brenham,  Fort  Elliott, 
Longview,  and  Weatherfoi'd  100®. 

Maximam  temperatures  reported  from  the  other  stations  in  the  State  range  between 
89®  and  99®.  This  will  compare  favorably  with  places  in  some  of  the  other  Southern 
and  Middle  States,  which  report  maximam  temperatnre  as  follows:  Augusta,  Ga.,  99®; 
Knozville,  Tenn.,  9a®;  Charleston,  S.  C,  95®;  Memphis,  Tenn  ,  94®;  Montgomery,  Ala., 
94®;  St.  Louis,  Mo.,  90®. 

The  absolute  range  of  temperature  for  the  State  was  51®. 

The  average  range  for  the  State  was  34.5®. 

The  greatest  monthly  range  reported  from  any  place  was  46.6®,  at  Fort  Elliott,  and  the 
least  monthly  range  19®,  at  Cnero. 

Compare  these  with  ranges  reported  in  Alabama,  South  Carolina,  Tennessee,  Georgia, 
and  Missouri,  and  it  will  be  seen  that  Texas  has  quite  if  not  a  more  even  temperatnre: 
Montgomery,  monthly  range,  36.8®;  Knoxville,  45.3®;  Charleston,  33®;  St  Louis,  Mo., 
39.5®;  Memphis,  40®;  Augusta,  40.9®. 

The  higheattempej-ature  reported  in  the  State  was  104®,  at  Sour  Lake,  on  the  27th  and 
29th,  and  the  lowest  53®,  at  Fort  Elliott,  on  the  Ist. 

At  stations  of  high  altitudes  the  sun's  rays  act  more  powerfully  on  account  ot  the  ab- 
sence of  moisture,  hence  the  temperature  rises  higher  during  the  day  and  falls  lower 
during  the  night  than  it  does  at  stations  nearer  the  level  of  the  sea.  The  moisture  acts 
as  a  shield,  absorbing  the  fierce  rays  of  the  sun  during  the  day,  so  that  only  a  portion 
reaches  the  earth.  At  night  this  shield  of  vapor  prevents  too  rapid  radiation  of  heat 
from  the  earth,  hence  the  temperature  near  the  earth's  surface  remains  nearly  constant 
or  falls  slowly.  This  explains  the  cause  of  the  great  range  of  temperature  at  Fort  Elli- 
ott as  eompared  with  the  range  at  places  in  the  interior  and  along  the  Gulf  coast,  where 
the  mean  daily  range  scarcely  amounts  to  20®  in  the  interior  and  12®  along  the  coast. 

*  PRECIPITATION. 

The  average  rainfall  for  Texas  for  June  was  6.10  inches. 

The  following-named  places  report  amounts  exceeding  5  inches:  Sour  Lake  15.10, 
Tyler  11  17,  Houston  10.93,  Orange  10.75,  Columbia.  10.60,  Dallas  10.16,  Galveston  9.77, 
Weather  ford  9.08,  Hnntsville  7.40,  Palestine  5.80,  Brenham  5.52,  Corpus  Christi  5.46, 
Longview  5.30;  and  the  following  places  amounts  less  than  2  inches:  Cuero  1.46,  Fort 
Elliott  1.34,  El  Paso  .42. 

The  greatest  amountof  precipitation  in  twenty-four  hours  occurred  at  Sour  l^ake,  9.70 
inches.     Columbia  had  7  inches  and  Galveston  6.40  inches. 

The  average  monthly  precipitation  for  three  monthly  April,  May,  and  June,  was,  for 
the  State,  5.92  inches. 

The  amount  of  precipitation  for  the  three  months  ending  June  30  was  somewhat  in 
excess  of  the  amouot  required  to  produce  excellent  crops,  but  with  the  soil  cow  thor- 
oughly saturated  and  fair  weather  the  remainder  of  the  season,  Texas  will  reap  a  bounti- 
ful harvest. 

WIND. 

High  winds  occurred  at  Galveston  on  the  17th,  18th,  and  23d;  Fort  Elliott  1st;  El 
Paso,  San  Antonio,  24th;  Corpus  Christi,  18th;  Brownsville  17th;  prevailing  direction, 
south.  This  data  embraces  the  signal-service  stations  only.  In  future  an  effort  will  be 
made  to  have  the  occurrence  of  high  winds  reported  from  all  stations. 

SUNSHINE,  CLOUDS,  AND  BAIN. 

On  an  average  for  the  State  there  were  nine  days  on  which  rain  fell.  Fourteen  days, 
including  days  on  which  rain  fell,  the  weather  was  cloudy,  and  the  remainder,  sixteen 
days,  clear  or  fair.  Greatest  number  of  days  on  which  rain  fell  at  any  station,  seven- 
teen, at  Honston.  Least  number  of  days  on  which  rain  fell  at  any  station,  one,  at  El 
Paso. 
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OPTICA!.  PHENOMENA. 


Solar  Art/M.— Fort  Elliott,  Ist;  Galveston,  23d;  Corpus  Christi,  17th. 

Lunar  halos. — Galveston,  18th;  Palestine,  15th  and  16th. 

The  table  below  shows  place  of  observation,  mean  temperature,  maxima  m  and  mini- 
mum temperature,  monthly  range  of  temperature,  number  of  days'  rain  and  total  amount 
of  precipitation: 
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3 
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0 

P. 

39 
37 
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14 
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6 
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10 

1 

5 

12 

8 
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10 
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12 
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12 
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11 

8 
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§a 

O 
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Name  of    ol>- 

1 

server. 

Abilene 

Taylor. 

78.4 

79.2 

81.6 

80.9 

80.7 

79.7 

80.3 

85.7 

80.7 

83 

75.6 

80.2 

78.6 

8LI 

81.0 

81.7 

81.8 

78.4 

77.7 

81.2 

78 

8L0 

81.7 

81.1 

80.2 

88.1 

88.3 

90.  H 

87.7 

84.3 

87.7 

91.3 

89.5 

90 

97.2 

8475 
86.2 
90 

89.8 

92.7 
91.4 
86.6 
87.2 
91.9 
87.9 
91.1 
94.3 
91.0 

90 

68.8 
70.1 
72.5 
75.0 
75.1 
71.8 
69.3 
81.9 
71.4 
67.8 

"i'i'.'i 

71.1 
72.8 

72.2 

70.7 
72.2 
72.3 
70.8 
73.6 
70.7 
70.9 
09.0 
7L8 

70.5 

20 
30 
29 
30 
27 
30 
30 
29 
28,29 
28 
20 
.^> 
30 
30 

In. 
2.79 
3.86 
5.52 
2.95 
5.46 

10.60 
2.35 
1.46 

10. 1« 

.42 

1.3i 

9.77 

4.96 

10.93 

7.40 

5.30 

3.77 

10.75 

5.80 

4.00 

4.00 

15. 10 

11.17 

3.65 

9.08 

LM.CIine. 

Belton 

Bell 

E.  A.  Sterling. 
J.U.Sloan. 

Brenham 

Washington 

Cameron 

NueceSt 

Brownsville 

Corpus  Christi.... 
Colli  in  biA 

A.  D.  Crane. 
J.N.  Ryker. 

Brazoria 

Navarro 

DeWitt 

Dallas 

J  S.  Roeers. 

CorKic(kn&*..... 

E.  L.Gibson. 

Cuero 

Dallas 

G.  M.  Pridicen. 
H.  A.  .Jones. 

El  Paso 

El  Paso 

Wheeler 

Galveston.... 
Robertson  ... 
Harris 

W.  V.  TwaddelL 

Fort  Elliott 

C.  H.Stuller. 

Ghilveston 

Ileame 

Houston 

Allen  Huell. 
S.  W.  ^toble. 
A.  Hutchison. 

Huntsville. 

Walker 

Grefcg 

P'28|it  «2 

G.  Buck  ingham. 
G.  W.  Kricb. 

Lonirview 

\       2i* 

28 

30 

30 

20 

28 

27 

27,29 

30 

29.30 

^27,29 

I      90 

> 
61 
61 
64 
64 
66 
61 
62 
60 
61 

|56 

Lulin^ 

Caldwell 

Oransro 

Anderson 

Storr 

1  W.J.Pryor. 
J.  B.  Brooks. 

Oransro 

Palestine 

M.  H.  Perry. 

A.J.  Davis. 

Rio  Grand6  City. 

Han  Antonio 

Bexar 

John  McCTlone. 

Tiour  Lake 

Jefferson 

Smith 

F.  H.  Patrick. 

IVler 

C.  E.  Wood. 

Waco 

Weatherford 

McLennan  .. 
Parker 

W.U.Godber. 
M.  J.  Tucker. 

*  Nine  days  missing. 

The  trades  and  professions  are  more  or  less  affected  by  changes  in  the  weather,  and  the 
study  of  this  phenomena  is  becoming  more  and  more  interesting  to  every  man,  woman, 
and  child  in  the  country.     Let  us  have  au  observer  in  every  county  in  the  State. 

This  summary  is  not  in  the  form  nor  style  intended  when  the  organization  shall  have 
been  completed.  The  remarks  following,  from  the  pen  of  Dr.  J.  D.  Plnnket,  director 
of  the  Tennessee  State  weather  service,  is  well  worth  notice.     Dr.  Plunket  says: 

**  Climatic  changes  and  atmospheric  conditions  have  from  the  earliest  periods  been  rec- 
ognized as  important  factors  in  modifying  or  causing  many  of  the  diseases  affecting  the 
bodies  of  men  or  animals.  It  has  been  customary  to  connect  the  great  epidemics  with 
atmospheric  peculiarities.  While  atmospheric  changes  may  not  be  the  immediate  cause 
of  disease  of  the  conta;;ions  type,  they  may  very  considerably  influence  the  effects  of  the 
true  causes  of  those  diseases,  and  this  specially  in  regard  to  the  mortality  induced  by 
the  diseases.  The  class  of  diseases  springing  directly  from  atmospheric  causes  and  the 
class  springing  from  contagion  is  often  yery  refined  and  it  would  appear  possible,  if  not 
probable,  that  some  diseases  which  are  induced  by  atmospheric  variations  may  pass  into 
the  diseases  which  are  communicable  by  contajcion.  Common  cold  or  catarrh  is  one  of 
these  diseases  on  the  border  line.  That  common  cold  is  sometimes  communicable  from 
one  person  to  another  is  an  hypothesis  base<l  on  repeated  observation,  and  that  from 
common  cold  other  diseases,  more  distinctly  contagious,  such  as  influenza,  may  arise,  is 
a  theory  resting  on  a  good  basis  of  fact  This  work  the  State  Board  of  Health  have  un- 
dertaken, and  to  that  end  they  have  organized  a  meteorological  department'' 

S.  O.  Young, 

Director, 
Allen  Burll, 
SargeatU,  Signal  Corps,  AssittanL 
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Weekly  Weather  Crop  Bulletin  of  the  Texas  State  Weather  Service. 

Galveston,  Tex.,  September  15,  1888. 

Temperature, — Daring  the  week  ending  September  14, 1888,  the  temperatare  in  Texas 
has  been  about  the  ayerage,  with  fair  weather  and  much  sunshine.  In  general,  obserr- 
era  report  the  weather  having  affected  the  cotton  crops  very  favorably.  The  average 
temperatare  for  the  State  was  79^.  The  highest  temperatare  (94^)  occurred  at  Cuero 
and  Brenham;  and  the  lowest  (59^)  at  Weatherford. 

Rainfall. — Except  in  some  of  the  southern  counties,  very  little  rain  has  fallen  in  Texas 
daring  the  last  week.  Brownsville  had  3.22  inches,  Brenham  1.47  inches,  San  Antonio 
1.01  inches,  Columbia  .90  inch.  Corpus  Christi  .88  inch,  Hearne  .80  inch,  Galveston 
.48  inch,  Cuero  .40  inch,  and  Orange. 09  inch.    Total  rainfall  in  the  State,  8.25  inches. 

OKNKBAL  BEMABKS,  SPECIAL  COBBESPONDENTS. 

Oscar  SamostZy  Austin:  Weather  fair  and  ^vorable  to  the  cotton  crop. —  Wm.  M.  Spiller, 
Burnet:  Weather  fair;  has  affected  the  cotton  crop  very  &yorably. — Berry  Bros.j  Brook- 
ston:  Cotton  very  late  in  this  locality  on  account  of  having  been  destroyed  by  hail  in 
May  last;  boll- worm  has  destroyed  late  cotton;  early  cotton  an  average  crop. — J.  G. 
Sloan^  Brenham:  Cotton  coming  in  rapidly  and  stored;  held  for  advance  in  price. — 'J)r. 
T.  C.  Osborny  Qebume:  The  weather  has  been  favorable  to  cotton,  which  has  improved 
decidedly;  it  is  coming  in  and  selling  freely. — T.  B.  EIrod,  Columbus:  Frequent  and 
unimportant  showers  in  this  locality,  with  two  good  rains,  which  were  needed;  picking 
is  prt^ressing  and  crops  are  doing  well,  but  yield  was  cut  sjiort  in  early  season. — J.  V. 
Berry y  Cedar  Hill:  Favorable  weather  for  cotton  crop;  picking  in  progress.  One  gin 
started  on  the  12th;  the  other  to-day. — H.  D.  Donald,  Decatur:  The  developments  in  the 
cotton  crop  have  caused  oar  farmers  to  be  very  hopeful  of  a  large  yield. —  W.  B.  Baxttr, 
Henderson:  The  past  week  hot  and  clear  with  bright  sunshine;  worms  are  eating  cotton 
foliage  rapidly;  picking  active  and  clean. — E.  T.  Page,  IngersoJt :  This  section  will  aver- 
age one- third  cotton  crop.  There  may  be  small  top  crop  if  frost  does  not  come  too  soon. — 
O.  W.  Kreehy  Lonyview:  Good  weather;  rain  not  needed;  crops  doing  well. — Si /as  G. 
Lackey t  MesquUe:  Days  hot  and  nights  (K>ol;  has  affected  the  cotton  crop  favorably. — 
Brownson  and  Sibley,  Victorin:  Rainfall,  temperature,  and  sunshine  have  affected  the  crops 
favorably;  hail  fell  for  a  few  minutes  on  the  9th  instant,  about  3  miles  north  of  the 
city. —  Weatherford:  Will  be  &ir  cotton  crop  but  late. —  Waco:  Weather  last  week  has 
affected  cotton  crop  favorably. 

S.  O.  Young, 

Director. 

Allen  Buell, 
Sergeantf  Signal  Corps,  Assistant. 

llnclosnre  XXIII.  ] 

The  following  is  a  sample  of  the  weather-crop  bnlletins  issued  weekly  from  the 
office  of  the  Chief  Signal  Officer  during  the  season  of  planting,  growing,  and  har- 
Testing  of  the  various  crops  throaghout  the  country,  together  with  a  table  showing 
the  form  in  which  the  data  on  which  the  balletin  is  based  is  arranged. 

Weather-crop  bulletin  No,  31,  for  the  week  ending  Saturday ^  September  22,  1888. 

Signal  Office,  Wau  Dkpartmknt, 

Washington  City,  September  23,  1888. 

temperature. 

The  week  ending  September  22  has  been  slightly  warmer  than  nsnul  in  the  Mid- 
dle Atlantic  States,  on  the  south  Atlantic  coast,  and  from  Lake  Superior  westward 
to  Oregon.  It  has  been  slightly  cooler  than  usual  in  the  Southern  States,  and  from 
3°  to  6^  below  the  average  daily  temperature  of  the  week  from  Ohio  westward  to 
the  Missouri  Valley.  The  temperature  for  the  season  has  been  lower  than  usual  in 
all  sections  east  of  the  Rocky  Mountains,  except  in  portions  of  Alabama,  western 
Florida,  east  Tennessee,  and  northwestern  Georgia,  where  the  seasonal  temperature  is 
alightly  in  excess.    Generally  throughout  the  Southern  States  the  deficiency  in  tern- 
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perature  for  the  season  is  less  than  1^,  while  hi  New  England  and  the  Middle  Atlantic 
States  the  deiiciency  amounts  to  2",  and  in  the  Northwest  the  daily  average  tem- 
perature has  been  from  3^  to  5^  below  that  of  previous  years. 

RAIN-FALL. 

*  The  rain-fall  for  the  week  has  been  greater  than  usual  generally  in  the  ^ta  es  east 
of  the  Miasissippiy  except  in  the  sonthern  portions  of  the  Gulf  States,  the  heaviest  rains 
having  occurred  in  New  England  and  thence  southwestward  to  northern  Georgia,  the 
rain-fall  in  these  sections  ranging  irom  2  to  4  inches.  Showers  occurred  west  of 
the  Mississippi,  but  the  precipitation  for  the  week  was  less  than  usual,  except  in  west 
portions  of  Kansas,  Nebraska,  and  Dakota,  where  the  rain-fall  slightly  exceeded  the 
average  for  the  week.  Over  the  greater  portions  of  Kansas  and  Nebraska  the  sea- 
sonal rainfall  {generally  excee<ls  20  inches.  In  southern  Dakota  it  ranges  from  18  to 
20  inches,  and  in  northern  D.'tkota  from  14  to  15  inch^.  Generally  about  80  per  cent, 
of  the  usual  rain  fall  has  occurred  in  the  Lake  region  and  on  the  south  Atlantic  coast. 
The  seasonal  rain-fall  continues  largely  in  excess  in  the  southern  portion  of  the  Gulf 
States,  and  slightly  in  excess  in  the  Middle  Atlantic  States,  the  interior  of  New  Eng- 
land, the  Upper  Mississippi  and  Lower  Missouri  Valleys,  and  from  southern  Kansas 
southward  to  the  west  Guff  coast. 

GENERAL  REMARKS. 

During  the  week  ending  September  22  the  weather  has  been  generally  favorable 
for  all  growing  crops  in  the  States  of  the  Mississippi  Valley.  Reports  from  the  corn- 
belt  indicate  that  the  unusually  large  corn  crop  is  safe  from  frost.  In  portions  of 
Kentucky  heavy  rains  injured  the  tobacco  and  corn  crops  probably  to  the  extent  of 
15  per  cent,  but  the  fruit  crop  has  improved.  In  Tennessee  late  crops  and  tobacno 
are  reported  as  having  improved  and  in  tine  condition.  The  weather  conditions  have 
also  been  favorable  for  wheat  seeding  throughout  the  winter- wheat  States  and  as 
far  south  as  Tennessee.  In  the  cotton-region  from  Alabama  westward  to  Texas  the 
weather  has  been  generally  favorable  for  all  growing  crops.  Recent  rains  in  Texas 
improved  the  late  crop  of  cotton,  while  some  damage  is  reported  to  cotton  in  Tennes- 
see, due  to  heavy  rains.  In  Louisiana  the  weather  improved  the  condition  of  cane 
and  was  favorable  for  rice  harvesting  and  cotton  picking.  In  Alabama  and  Missis- 
sippi conditions  are  reported  as  more  favorable  for  the  cotton  crop.  In  North  and 
South  Carolina  the  conditions  were  unfavorable  and  the  crops  are  thought  to  be  se- 
riously damaged.  Heavy  rains  have  affected  injnrionsly  the  growing  crops  in  New 
England  and  the  Middle  Atlantic  States. 

A.  W.  Greelt, 

Chief  Signal  Officer. 

Please  give  this  the  widest  circnlation  possible. 

Note.— Reports  for  the  Weather-Crop  Bulletin  for  this  season  will  be  discontinued 
from  this  date  from  all  States  north  and  west  of  the  Ohio  River.  The  bulletin  will  be 
issued  for  the  cotton  and  tobacco  regions  and  for  the  States  on  the  Atlantic  coast 
nntil  further  njtioe. 
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IFonn  No.  177—1888.] 

Weather  oonditioM  of  wkeatf   cottotiy  com,  and  tobacco  districts  for  weeK  ending  Sat- 

urdatff  September  22,  1688.  * 


Districts  aod  stations. 


Albany,  N.Y..... 

New  York  City 

Philadelphia,  Fa 

Alnntic  Citv.  N.J 

Bal(imore,  Md 

WashiD^nCity 

Lynchbarsh.,  Ta 

Norfolk,  Va 

South  AUantie  SUUe9. 


Charlotte,  N.C.... 

Raleigh,  N.C 

Hatteras,N.  C — 
WilmiDgton.  N.  C 
Charleston.  S.C... 

Angnsta,  Ga* 

Savannah,  Ga 

Jacksonrille,  Fla . 


Florida  Penintula. 


Key  West,  Fla 

Cedar  Keys,  Fla 

Gti{f  States. 

Atlanta,  Ga 

Pensaoola,  Fla 

Mobile,  Ala 

Montgomery,  Ala 

Ticksbarg,  Miss 

New  Orleans,  La 

Siireveporti  La 

Fort  Smith,  Ark 

Little  Rock.  Ark 

Palestine,  Tex 

Galveston,  Tex 

Ban  Antonio,  Tex 

Corpos  Chrlsti,  Tex 

Brownsville,  Tex , 

Rio  Grande  City,  Tex 


Ohio  VaUey  and  Tennessee. 

M  eropfais.  Ten  n 

Nashville.  Tenn 

Chattanooga,  Tenn 

Knoxville,  Tenn 

!x>uisville,Ky 
ndianapolis,  Ind , 
Cincinnati,  Ohio , 
/Olambus,  Ohio 
Mttsburgh,  Pa , 

Laks.  Region. 

Pswego,  N.  Y  ... , 

RocheB ter,  N .  Y 

Kuffalo,  N.Y 

KricPa 

Cleveland,  Ohio ,. 

feSandusky,  Ohio 

T<MO)0biO rrrffx »r*t< 


Departure  from  normal  temperature  and  rain-fiill. 


For  past  seven  days. 


Mean  temt>er- 
ature. 


Kew  England  States. 

Rastport,Me 

Portland.  Me 

Boston.  Mass « 

Bkxsk  Island,  R.  I 

MiddU  AtlaniU  States. 


OF. 


21 
16 
15 
10 
15 
12 


17 


15 
12 


4 
3 


a 

9 
«-» 
O 

p 


OF. 


Rain-faU. 


i 


24 
4 

8 


Inches 

.74 

2.98 

1.72 

.90 


1.17 
L81 
2.49 

.26 
L36 
1.57 
2.31 

.05 


o 

a 

O 

ca 

9 

Q 


10 


13 


5 


15 
12 
14 


18 
6 
17 
11 
7 
10 
17 
25 
19 
12 


52 


.28 
L2ii 


.32 
2.22 


Inches 


1.04 
.97 


1.06 
.34 


From  Jannary  1  to  Septem- 
ber 22-266  days. 


Mean  temper- 
ature. 


M 


OF. 


a 

9 

«3 


OF. 
490 

1086 
529 
789 


670 
814 
357 
498 
636 
545 
486 

533 

« 

18 


RainfaU. 


Inches 


8.32 


2  66 
6.84 
2.98 
2.65 
1.30 
1.43 
6.95 
5.64 


19 
20 


22 

20 

12 

12 

7 

9 

29 

5 


.47 


.03 
L32 
.02 
1.21 
.06 
.48 
.00 


1.07 
L19 
.57 
.34 
1.12 
.95 
.39 


.71 

1.60 

.59 


.78 


1.3 

6 

30 

22 


.67 

.77 


.00 
.27 
.18 


247 


217 
"'C3 


23 
147 


.23 


..•>1 
.22 


»?7 


322 
201 
140 
394 
171 


177 


253 


368 
378 
301) 
54 
106 
317 
389 
662 


352 


a 

9 

I 

9 


Inches. 
2.57 


7.18 


16.59 
7.41 


20.64 


8.10 

.32 

13.78 

11.83 

7.45 


288 
531 


182 
662 
569 
401 
223 

1177 
721 
.'•»79 
79:< 
333 
774 

IQ13 


.49 


.91 


3  43 
18.21 


1.77 


5.17 

11.43 

.96 

9.03 

3.28 


7.94 
15.06 


.58 


1.31 
"5.'29 


2.80 


8.94 


2.00 
.78 


3.P8 


4.82 

3.62 



2.15 

(i.96 

5.05 

7.79 

4.70 
7.93 

•«««^«> 

I     i^.^ 
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Weather  oondiHane  of  wheat,  eoitan,  com,  amd  tobaoee  dieiriote,  0to.~Continned. 


Distriots  and  stations. 


Latt  RBgiot^-CtmtiaiWL 


Detroit,  lUch 

Port  HoroD,  Mioli - 

Alpena,  Mieh 

Marquette,  Mioh 

Grand  Haven,  Mioh 

Milwaukee,  wis 

Ohicago,  lU 

Daluth,liinn 

Uppw  Miuittippi  7aB0y. 


Saint  Paul  Minn 

La  Crosae,  Wia 

Davenport,  Iowa 

Dea  Moines,  Iowa < 

Keokuk,  Iowa 

Springfield,  HI 

Cairo,  111 

Saint  Louis,  Mo ^ 

MitMowi  YoXLty. 


Springfield,  Mo 

I^venwortli,  Kans 

Omaha,  Nebr 

Yankton,  Dak 

Valentine,  Nebr 

Huron,  Dak 

Entreme  NortkvMKL 


Moorhoad.  Minn 

Saint  Vincent,  Minn 

Totten,  Fort,  Dak 

Bismarck,  Dak 

Buford,  Fort,  Dak 

Boeby  MownAain  Slopt, 

A  ssinaboine,  Fort,  Mont 

Helena,  Mont 

Custer,  Fort,  Mont 

Rapid  City^Dak 

Cheyenne,  wyo 

North  Platte,  ISTebr 

Denver,  Colo 

Dodge  City^KAUs 

Concordia,  Kans 

Elliott,  Fort,  Tex 

Sid.  Fortlnd.  T 

Abilene,  Tex , 

Davis,  Fort,  Tex 


Interior  Plateau. 

El  Paso,  Tex 

Salt  Lake  City,  Utah 


Pae{/lc  Ooaat, 

Olympia,  Wash 

Portland,  Oregon 

Boaebursh,  Oregon 

RedBlufltCal 

Sacramento,  Cal 

San  Francisco,  Cal 

T<os  Angeles.  Cal 

San  Diego,  Cal 


Dsfartnxe  frnt  nanMal  teBtperataia  aad  rahi^fMI. 


Far  past  seven  days. 


Mean  temper- 
ature. 


a 


OF, 


2 


6 
2 


21 


82 
28 

8P 


U 
1$ 

9 
19 

19 
8 
7 


15 


I 


OF. 

ZndM. 

18 

18 

.05 

■•••■•• 

.87 

15 

L18 

m      29 

.99 

24 

80 

.04 

16 

45 

88 

.88 

82 

80 

.19 

40 

.43 

18 

84 


17 
10 
89 
22 


10 


8 
82 

8 

7 
18 

1 
25 


9 
2 


Bain-faU. 


:i9 


.40 


.08 


.24 


24 


.05 
.80 


.85 


.29 

.88 
.58 
.23 


.03 


I 


12 


64 


.59 


.52 


.47 


.82 

.88 
.81 


.28 


.07 
.28 


Fram  JaBuaij  1  to  Septem- 
ber 22— 266  days. 


Mean  temper' 
ature. 


• 

I 


OF, 


.12 
.27 


.18 


.77 
.49 
.47 
.94 
.10 

.27 


.14 
.07 
.04 
.04 


833 


169 
883 

220 
213 
891 
184 
163 


124 


8 
o 

m 


OF. 
793 
524 
516 

1380' 

1081 
893 
789 

1298 


1410 

1525 

1143 

874 

1006 

059 

537 

551 


870 

696 

730 

'781 


816 
822 
519 
809 
608 


723 
285 


428 
21 
84 

116 


488 
380 
146 


00 

69 


Baia-fiilL 


A 


IndiM. 


1.43 


.89 
&24 
4.41 


L29 


2.60 


6.73 


2.00 


2.64 


L49 


8.81 
'5.12 


I 


Inehee 
8.09 
7.47 
5.37 


&74 
7.22 
4.61 
1.41 


4.60 


1.49 


7.44 
4.84 

•  •  •  •  • 

2.89 


.84 

.15 

2.28 


4.07 


4.24 


2.24 
7.12 


L89 
L99 

L62 
8.96 

8.51 
7.14 
.76 
8.28 
6.69 
2.17 
L8S 
LOS 


lasaed  at  the  Signal  Offioe^  Wadhiagton  City,  September  23,  1888. 

A.  W.  Qrbblt, 
Cktqf  Signal  Oljim. 
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The  following  speoiftl  bulletin  was  iaened  firom  the  office  of  the  Chief  Signal  Officer 
October  1, 1688,  snowing  the  number  of  days  the  season  was  early  or  late  (plus  sign 
denoting  early,  and  the  minus  sign  late) ;  also  the  percentage  of  rain-fall  for  July, 
August,  and  September,  and  from  January  1  to  Octooer  1, 18% : 

SpdcUU  huUetim  of  weatKer-erop  eimdiUon^y  Motrin^  the  mmbtr  of  day$  the  teaeon  wu 
emrljf  or  late;  aUo  the  percentage  of  rain-f all  for  July,  AngHst,  a!ad  September,  and  from 
Jammary  1  to  October  1, 1S88. 


Distiiots  sad  statiAiis. 


t:  Daysesrlyor 
hite(4-Mttly;-]ate). 


! 


I 


1 


Pfliroeatege  ef  zaia-IUl. 


t 


I 


m 

I 
I 

I 


N«w  Sngiana  Statte. 


XMtoortvMe 

Portland,  ITe 

Bo«toD,MAB8 

BlookIal«iid,B.I. 


MiddU  AOtmtic  Stat§t, 


All»ny,ir.Y 

Hew  York  City.... 
Philadelphia.  Pa... 
AUantio  City,  K.J. 

Baltimore.  Md 

Washington  City.. 
Ljnchbnrgh,  Ya. .. 
l^olk,Ya 


South  AUmiUte  Statu. 


Chariotte^K.C... 
WilmtaMCton.K.C. 
Charleeton.S.C... 

Angnata^  Ga 

Savannali,  Oa 

JaokaonTiUe,  Ha . 


Mlerida  Prndntula. 
Keysi  F]a"IllIIIIII!II!!iri 


Key  West,  FU 
Cedar" 


GWStatm, 


Atlanta.  Ga ^ 

Penaaoola,  Fla 

Mobile*  Ala 

Montgomery,  Ala , 

Yiokabnrg,Miu 

Kew  Orleana,  La 

SbreTeport,  La. , 

Fort  Smith,  Ark , 

Little  BooklArk 

Galreston,  Tex 

Palestine,  Tex 

Ban  AntoniObTex 

Okie  VoJley  a^  Teimtteee, 

Chattaiioa0i»  Temi ^ 

Memphis,  T«nn 

KashTille,Tenn 

KnozTiUob  Tenn • 

LooisTiUe^Ky 

Indianapolis,  Ind..... 

Cineinnikti,  Ohio 

Colombos.  Ohio • 

Pittabim^  Pa 


Bnffido,N.Y.... 
Oswego,  K.Y... 
Rooheater.lir.Y. 

Xile,Pa 

Glereland,  Ohio 
Sandiisky.  Ohio. 
Tol#da,  Oiiio.... 


— 1 
— 1 


— 1 
— 1 
—2 
-3 

'  —1 

-3 
— 1 
—2 

— 1 


— 1 


— 1 

(•) 
— 1 

(•) 
— 1 

(•) 
— 1 

(•) 
(*) 
— 1 
— 1 
— 1 


C) 

— 1 
— 1 

—I 


— 1 

—2 
— 1 
—1 

(•) 
— 1 


—2 
— 1 
O 


? 

r) 
— 1 
— 1 
— 1 


C) 

—I 
— 1 
— 1 
— 1 
— 1 


s 


— 1 

<•) 
— 1 
^1 
~i 

(•) 

— 1 


(•) 

^1 
»-l 

^s 

— 1 
— 1 
—1 


— 1 
— 1 
— 1 

— 1 


—24 
—3 
—2 
-2 


-1 
-2 
-1 

-2 
-8 
-1 


-1 
-1 
•2 
-I 
-2 


— 1 


-2 
— 1 
—3 
—2 
^2 
— 1 
— 1 
^2 
— 1 
— 1 
—2 
—2 


»1 
—2 
—2 
—2 
^2 

—2 


—2 
—2 
—2 

•  t 


•10 
21 
11 

-U 


•18 

-  6 

-  7 

-  9 
■11 
•10 
-9 
-9 


2 
« 

4 
8 
6 
8 


—  2 

+  » 


-1 
+  2 
-4 

(*) 

—  6 

—  6 

—  5 

—  2 
^4 

—  6 

—  6 
—10 


—  1 

—  6 

—  9 

+  1 

—  4 

—12 
—10 

—  8 

—  6 


■12 
-19 
•14 
-15 
-  7 
-14 
-19 


73 
61 
49 

6 


82 
80 
70 
64 
96 
85 
99 


80 
74 
85 
42 
14 
137 


211 
38 


76 
85 
83 

151 
76 
88 
76 

119 

115 
43 

158 
16 


57 
71 
47 
70 

104 
63 
53 

162 
81 


63 
68 
23 
127 
66 


125 
112 
136 


148 
124 
113 

80 
129 

6B 
143 
126 


137 
64 

101 
88 
96 
72 


47 
18 


91 
89 
215 
179 
335 
415 
164 
245 
285 
289 
157 
214 


125 
311 
212 
75 
221 
153 
185 
104 
206 


51 
172 
103 
104 

59 


151 
271 
228 
181 


142 


180 
227 
132 
178 
328 
128 


-14   89   41 
-19   86 1  64 


115 
85 
208 
191 
143 


76 
261 


487 
83 
60 

206 
29 
86 
26 
24 
44 
56 
9 
43 


118 
33 
100 
233 
95 
46 
79 
84 


106 
108 
92 
68 
70 
42 


94 

183 

94 

52 


107 
119 
108 
111 
101 
102 
119 
118 


73 
96 
77 
90 


77 


117 

86 
129 
119 

87 
141 

84 
123 

99 
135 
138 
126 


96 
77 
99 
98 

101 
87 
78 
88 

111 


81 
94 
72 
76 
85 
71 
81 
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Special  Imlleiin  of  toeather-crop  oandiiiafUf  etc — Continaed. 


Digtri^  and  statloiia. 


Lake  JUgion — Continaed. 


Detroit,  Mich 

Alpena,  Micli 

Grand  Haven.  Micli 
Marqaette,  liioh  ... 
Port  Huron,  Mich . . 

Chicago,  111 

Milwaukee.  Wis 

Dnlath,  Minn 


Upper  Mistiseippi  Valley. 


Saint  Paul,  Minn  . 
La  Cro88o,  Wis  . . . 
Davenport,  Iowa . . 
Dee  Moines,  Iowa. 
Keokuk,  Iowa  ... 

Cairo,  III 

Sprin^cfleld,  111... 
Saint  LoniH,  Mo... 


Mieaouri  Yailey, 


Valentine,  Ncbr 
Omaha,  Nehr  . . . 
Huron,  Dak  — 
Yankton,  Dtk.. 


Extreme  NorthweeL 


Moorhead,  Minn  — 
Saint  Vincent.  Minn. 

Bismarck,  Dak 

Totten,  Fort,  Dak.... 
Buford,  Fort.  Dak  . . . 


Season:  Days  early  or 
late  (+  early;  —late). 


Rocky  Mountain  Slope* 

Assinniboine,  Fort,  Mont 

Custer,  Fort,  Mont 

Helena,  Mont. 

Ciievenne,  Wyo 

North  Platte,  Nebr 

Denver.  Colo  

DodgoCity,  Kans 

Concordia,  Kans 

Elliott,  Fort,  Tex 

Bill,  Fort,  Ipd.  T 

Abileue,  Tex 

Davis.  Forti  Tex 


^ 


Interior  Plateau, 


Salt  Lake  City. 


Pacific  Ooatt 


Olyropia,  Wash %. 

Roseburgh,  Oregon 

Portland,  Oregon 

San  Francisco,  Cal , 

Rod  Bluflf,  Cal 

Sacramento,  Cal 

Los  Angeles,  Cal , 

San  Diego,  Cal 


— 1 
— 1 
—I 

+1 
—1 

(•) 
— 1 

— 1 


(*) 
(*) 
(*) 
— 1 
— 1 
(*) 
(*) 
(*) 


(*) 

n 
+1 

+1 


(•) 
(•) 

+1 


+1 
(•) 
+1 
+1 
(•) 
(•) 
+1 
+1 
+1 


(*) 
— 1 


+1 


(•) 
(♦) 
(*) 
(*) 
(*) 
(*) 
(•) 
+1 


0 


—2 
— 1 

-1 
—2 
—I 
—1 
— 1 
-1 


—2 
—2 


-l 
-2 
-2 


—2 
— 1 
—2 

(*) 
—2 


— 1 
— 1 

fl 
-2 
—2 
—2 

(*) 
(*) 
(•) 


(*) 


(*) 


(*) 
+  2 
+2 
— 1 
+  1 
+  1 
— 1 

(*) 


I 

P« 

9 
OS 


2 
3 
3 
2 
2 
2 
1 


2 
3 
3 
2 
3 
2 
3 
2 


—  1 

—  1 

—  1 

—  1 


(•) 

(*) 

(*) 

—11 

+  1 


+  2 
+  2 

■i-  4 

(*) 

—  1 

—  1 

—  I 

—  1 

C) 

—  2 

D 

.    2 


+  3 


+  3 
-H  3 
+  3 

(*) 
+  2 
+  2 

(*) 
+  1 


a  o 
4^ 


—16 
—12 
-20 
—28 
—10 
—15 
—17 
—26 


-27 
—28 
—21 
—16 
—18 

—  9 
—17 

—  V 


—14 
—16 
—16 
—14 


-17 
—18 
—17 


-13 


—15 

—  5 

+  8 
+  8 

—  8 

—  1 

-  1 

-  3 
-f  6 

-  8 

-  6 

—  3 


+  7 


+  6 
+  8 
+  6 

—  2 

+  4 

4-3 

—  1 

+  2 


Peroentage  of  rain-fidl. 


0 


87 
46 
51 
43 

114 
69 

124 
98 


158 

69 
204 

87 
140 

83 
200 

61 


217 
42 
87 
56 


78 
93 
91 
117 
89 


35 
74 
39 
148 
94 
27 
71 
31 
84 


81 
73 


85 


150 

183 

63 

0 
700 

0 
200 

0 


40 

i 

a 


179 
98 
74 

132 
26 
94 

104 

111 


91 
155 

55 
115 

54 
182 

29 
253 


132 
82 

153 
96 


7 

14 

76 

26 

159 


158 

163 

5 

93 

15 

88 

83 

5 

30 


117 
69 


80 


48 
0 
0 
0 

67 

0 

450 

0 


I 

p. 


47 
73 
64 
111 
72 
38 
32 
49 


51 
12 
42 
11 
58 
11 
44 
87 


86 

6 

29 

17 


75 

29 

107 

95 


41 
79 
18 
189 
40 
12 
54 
.38 
34 
13 
8 
87 


56 


56 
65 
59 

6t9 
53 

200 
19 

100 


2^ 

is 
is 


67 
83 
66 
111 
70 
8L 
71 
91 


06 
114 
112 

84 
101 

91 

95 
105 


140 

73 
86 
78 


61 

93 

86 

101 

115 


119 

112 
S9 

133 
M 
C5 

119 
87 
•7 

118 
82 
93 


67 


88 
96 
76 
86 
80 
62 
85 
86 


*  Normal. 


Joaoed  at  the  ftigaal  Office,  Washington  City,  October  1,  1888. 

A.  W.  Greelt, 

Chief  Signal  Ojfk^p 
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llncloBnre  XXY.] 

The  following  letter  was  sent  to  all  persons  displaying  the  weather  and  tempera- 
ture and  cold-waye  signals  firom  telegrams  transmitted  at  the  expense  of  the  Signal 
Seryice: 

Signal  Offick,  Wak  Department, 

Washington  City,  June  1,  1888. 

Sir:  Owing  to  the  cnrtailment  of  a  portion  of  the  appropriation  for  the  ensuing 
fiscal  year,  for  distributing  the  indications  and  cold-wave  warniugs  for  use  in  the  dis- 
play of  weather  signals,  it  is  incumbent  upon  the  Chief  Signal  Officer  to  use  careful 
discrimination  in  disseminating  these  reports,  and  in  continuing  them  after  July  1 
proximo,  to^  those  already  authorized. 

In  view  of  this  fact  the  Chief  Signal  Officer  desires  that  you  inform  him  on  or  before 
June  25,  1888,  of  any  special  reasons  why  the  reports  now  furnished  you  should  be 
continued,  as  it  is  deemed  but  just  that  special  causes  should  receive  due  considera- 
tion when  the  reduction  is  made. 

In  case  no  reply  is  received  from  you  before  the  date  named,  it  will  be  understood 
that  yon  do  not  aesire  the  telegraphic  reports  continued  to  your  address  after  June 
30,1888. 

An  envelope  is  inclosed  for  your  reply. 

I  am,  very  respectfully,  your  obedient  servant, 

A.  W.  Grbblt, 
Chief  Signal  Officer. 


rinolMoreXXTLI 


The  foUowiag  are  copies  of  letters  sent  to  directors  of  the  various  State  weather 
services  with  reference  to  the  use  of  the  official  frank  in  the  distribution  of  bulletins, 
etc. : 

Signal  Office,  War  Department, 

Washington  City,  July  20,  1888. 

Sir:  Referring  to  the  use  of  the  official  frank  in  the  distribution  of  monthly  reports, 
weekly  weather-crop  bulletins,  etc.,  of  State  weather  services,  the  Chief  Signal  Officer 
directs  me  to  inform  you  that  it  is  in  accordance  with  the  spirit  of  the  law  governing 
the  nse  of  the  frank  to  use  same  in  mailing  publications  of  the  character  referred  to 
either  to  this  office,  to  Signal  Service  observer  detailed  as  assistants  to  directors 
of  weather  services  in  other  States,  to  Signal  Service  and  co-operating  voluntary  ob- 
servers witMn  your  State,  to  boards  of  trade,  commercial  exchanges,  the  press,  and 
also  such  public  bodies  or  institutions  as  receive  Signal  Service  publications.  A  more 
extended  use  of  the  frank  than  is  above  outlined  is  not  authorized.  No  franked  en- 
velope or  wrapper  will  be  distributed  without  having  first  been  properly  addressed 
for  official  nse. 

Very  respectfully, 

H.   H.   C.   DUNWOODY, 

First  Lieutenant  Fourth  Artillery,  A.  S.  O,  and  Assistant. 


Signal  Office,  War  Department, 

Washington  City,  July  24,  1888. 

Sir  :  Referring  to  circular  letter  of  the  20th  instant  from  this  office  relative  to  the 
use  of  the  frank  in  mailing  official  publications  of  State  weather  services,  the  Chief 
Signal  Officer  directs  me  to  further  inform  you  that  the  iuHtrnctions  contained  in  the 
letter  referred  to  were  not  intended  to  preclude  the  use  of  the  frank  in  distributing 
the  weekly  and  monthly  bulletins  or  other  official  data  to  the  press,  to  boards  of 
trado,  commercial  exchanges,  and  also  to  such  public  bodies  or  institutions  as  receive 
Signal  Service  publications. 
Very  respectfully, 

H.  H.  C.  Dunwoody, 
First  Lieutenant  Fourth  Artillery,  A,  S.  O.  and  Assistant. 

Note. — ^The  penalty  envelope  can  not  boused  in  distributing  State  weather  service 
bulletins  containing  business  advertisements. 
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[IncloBUTe  XXYII.] 

The  following  is  a  copy  of  the  form  of  perponal  bond  required  by  the  Signal  Service 
of  YoloBtary  observers  to  whom  meteorological  instruments  may  be  issued : 

[Form  63^}— 1888.J 
PERSONAL  BOKD. 

m 

(To  be  in  triplicate.) 


Know  all  men  by  these  presents,  that  I, ,  of ,  county  of 

and  State  of  •■ 

Ist.  Hold  myself  personally  and  pecuniarily  responsible  for  the  safe  custody  of  the 
Signal  Service  instruments  committed  to  my  care,  and  for  the  return  of  the  same  when 
no  longer  needed  for  the  purpose  for  which  issued. 

2d.  That  I  promise  to  render  a  quarterly  report  (viz.,  on  March  31^  June  30,  Sep- 
tember 30,  and  December  31),  either  by  letter  or  on  a  form  to  be  famished  for  that 
purpose,  of  the  condition  of  said  Signal  Service  instruments  in  my  oare^  to  the  Chi^f 
Signal  Officer  of  the  Array. 

3d.  That  I  promise  to  make  the  observations  specially  agreed  on  and  to  render 
monthly  reports  thereof  to  the  Chief  Signal  Officer  of  the  Army. 

4th.  That  I  promise  to  pay  the  full  value  of  any  of  the  instruments  which  may  be 
lost  or  damaged,  through  neglect  or  fault  on  my  parji,  while  in  my  possession  or  un- 
der my  control,  or  to  furnish  the  necessary  affidavit  showing  the  circumstances  of  the 
loss  or  damage  when  lost  or  damaged  from  unavoidable  accident  or  other  cause  not 
within  my  control. 

(Signature) . 

Witness  : 


On  this day  of ,  188—,  personally  appeared  before  me  the  above-named 

,  who,  being  duly  sworn,  according  to  law,  acknowledges  the  foregoing 


to  be  his  free  act  and  deed. 

[SEAL.] 


Note. — To  be  executed  before  a  clerk  of  a  court  of  record,  or  other  oificer  competent 
to  administer  oaths,  who  should  affix  his  seal. 


LIST  OF  INCL08UBES, 

» 

I.  Report  of  the  director  of  the  Alabama  weather  service.    (3935  Sig.  '88.) 
II.  Report  of  the  director  of  the  Arkansas  weather  service.    (3750  Sig.  '83  and 
Bulletin  for  April,  1888.) 

III.  Report  of  the  director  of  the  Colorado  weather  service.    (Bulletin  for  May, 

1888.) 

IV.  Report  of  the  director  of  the  Illinois  weather  service.    (2845  Sig.  '88.) 
V.  Report  of  the  director  of  the  Indiana  weather  service.     (2571  Sig.  '88.) 

VI.  Report  of  the  director  of  the  Kansas  weather  service.    (Bulletin  for  May, 
1888.) 
VII.  Report  of  the  director  of  the  Louisiana  weather  service.    (4942  Obs.  '88.) 
yill.  Report  of  the  director  of  the  Michigau  weather  service.    (52(58  Obs.  '88.) 
IX.  Report  of  the  director  of  the  Miunesota  weather  service.    (3304  Sig.  '88.) 
X.  Report  of  the  director  of  the  Mississippi  weather  service.     (2882  Sig.  'tW.) 
XI.  Report  of  the  director  of  the  Missouri  weather  service.    (3209  Sig.  '88.) 
XII.  Report  of  the  director  of  the  Nebraska  weather  service.    (2936  Sig.  '88.) 

XIII.  Report  of  tho  director  of  the  Nevada  weather  service.    {'SOU  Sig.  '88.) 

XIV.  Report  of  the  secretary  of  the  New  England  Meteorological  Society.     (2559 

Sig.»88.) 
XV.  Report  of  the  director  of  the  New  Jersey  weather  service.    (5513  Obs.  '88.) 
XVI.  Report  of  the  director  of  the  North  Carolina  weather  service.    (3219  Sig.  *8S.) 
XVII.  Report  of  the  director  of  the  Ohio  Meteorological  Bureau.    (3250  Sig.  '88.) 
XVIII.   Report  of  the  director  of  the  Oregon  weather  service.    (5268  Obs.  'rt8.) 
XIX.  Report  of  the  director  of  the  Pennsylvania  weather  service.    (2975  Sig.  '88.) 
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XX.  Report  of  the  director  of  the  Sontb  Carolina  weather  service.  (2786  Sig.  '88.) 
XXI.  Report  of  the  director  of  the  Tennessee  weather  service.    (3099  Si^:.  '88. ) 
XXII.  Report  of  the  director  of  the  Texas  weather  service.    (Balletin  for  Jane,  1888.) 
XXIII.  Sample  of  weather-crop  balletin  issued  weekly  by  the  Chief  Signal  Officer, 

with  table  showing  data  on  which  it  is  based.     « 
XXIY.  Copy  of  special  balletin  issaed  by  the  Chief  Signal  Officer  on  October  1, 
1888,  showing  whether  the  crop  season  was  early  or  late,  with  percentages 
of  rain-fall. 
XXY.  Copy  of  letter  sent  by4he  Chief  Signal  Officer,  Jane  1,  1888,  to  all  persons 
receiving  the  *■*■  indications  "  by  telegraph  at  expense  of  the  signal  service. 
XXVI.  Copies  of  letters  sent  by  direction  of  the  Chief  Signal  Officer  to  directors  of 
State  weather  services  relative  to  the  use  of  the  penalty  envelope  in  the 
distribution  of  publications. 
XXVII.  Copy  of  form  nf  personal  bond  required  of  voluntary  observers  to  whom  signal 
service  instruments  may  be  issaed. 


APPENDIX    No.    6. 


RIVERS  AND  FLOODS, 


Special  river  8taU<m8\>pened  and  eloeed  during  ike  fiscal  year  ending  June  30,  1888. 


StationB. 

Date. 

Staiiona. 

Date. 

Opened: 

Sionx  Cltv  Iowa 

July    1 
July    1 
July    1 
July     1 
July     1 
July    1 
July    1 
July    1 
July    1 
July    1 

Opened: 

T^onifla.  Tf v .  

July    1 
July    1 
Aug.  10 

IkfiuliAnn    Arlr 

Falmouth. Kv 

Frankfort.  Kv 

MflnhattAn.  KanA  T.,.^...-.,r-r«^.T, 

PortAinoiith. Ohio. .................. 

Clised: 

CoIusabCal .* 

Zanearllle,  Ohio 

OallivoIiB.  Ohio 

KoT.    3 

Folsom  City.  Gal 

Nov.    8 

Circleville,  Ohio 

Charleston.  W.  Va 

MarTSTllle.  Cal 

Nov.    8 

Ororille.  Cal 

Nov.    8 

Hinton.W. Va 

Bavou  Sank  La 

Nov.  15 

CaUettsburffh.  Kv 

KaniMH  Oity.  Mo* 

June  30 

*  Eaosae  City  was  opened  as  a  full  reporting  station  of  the  Signal  Service  on  July  1, 1888 ;  river  oh* 
servaUons  are  also  continued. 
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APPENDIX    No.    7. 


StaiUnu  uupeded  during  fiscal  year  ending  June  30, 1888. 


BtStiODB. 


Abilene,  Tex 
Albany,  K.  Y 


Do 

Alpena,  Iftich. 


Apache,  Fort,  Ails. 

Aetoria.  Oregon 

Aaainniooine,  Fort. 
A  sbland,  Orefcon . . . , 

Atlanta,  6a 

Atlantio  City,  N.  J 

Anffinta,  6a 

Anlmm,  Ala 

BalttDjore,  Md 


Biemarok,  Dak .... 
Bid  well,  Fort,Cal. 

Bly,  Oregon. 

Block  laland,  B.  I 
Boston,  Haas 


Do 

Boise  City,  Idaho... 
Bowie,  Fort,  Aris... 
Bridger,  Fort,  Wyo. 
Brownsville,  Tex  . . . 
Boford,  Fori  Dak  :. 
Boffdlo,  N.  Y 


Do 

Cairo,  Dl 

Canby,  Fort.  Wash 
Cape  Henry,  Ya . . . 
Cedar  Keys,  Fla . . . 
Cheyenne.  Wyo . . . . 
Chiiago,  111 


Do 

Do 

ChiGamaeomico,  K.  C 

Charleston,  S.  C 

Chattanooga,  Tenn .. 

Charlotte,  N.  C 

Cincinnati,  Ohio 

Do 

Cleveland,  Ohio 


Do 

Concordia,  Kans 

Colorado  Springs,  Colo. 

CoInmbia,S.C 

Colnmbns,  Ohio 

Corpus  Christi,  Tez. . . . 

Crete,  Nebr 

Caster,  Mont 

Cnster,  Fort.  Mont 

Davenport,  lu  wa 

Davis,  Fort,  Tex 

Deadwood.  Dak 

Detroit,  Mich 


Do 

Denver,  Colo 

Bes  Moines,  Iowa 
Dodge  City,  Kans 
Dubuque,  Iowa  . . 
Dn  Chesne.  Utah . 


By  whom  inspected. 


Lieut.  J.  H.  Weber,  Signal  Cprps 

Lieut.  T.  M.  Woodi  ufl;  acting  signal  of- 
ficer. 

Lieut.  J.  C.  Wslshe,  Signal  Corps 

Lieut.  T.  M.  Woodruff,  acting  signal  of- 
ficer. 

Lieut  W.  A.  Classford,  Signal  Corps. . 

Lieut  F.  6reene,  Signal  Corps 

Lieut  F.  W.  Ellis,  Signal  Corps 

Lieut  J.  A.  Swift,  Signal  Corps 

Lieut  F.  R.  Day,  Signal  Corps 

Lieut  F.  6reene,  Signal  Corps 

Lieut  F.  R .  Day,  Signal  Corps 

do 

Lieut  T.  M.  Woodruff,  acting  signal  of- 
ficer. 

Lieut  F.  W.  Ellis,  Signal  Corps 

Lieut  J.  A.  Swift,  Signal  Corps 

do 

Lieut.  J.  C.  Walsho,  Signal  Con)s 

Lieut  T.  M.  Woodruff,  acting  signal  of- 
ficer. 

Lieut  J.  C.  Walshe,  Signal  Corps 

Lieut  F.  Oreene,  Signal  Corps 

Liput  W.  A.  61assford,  Signal  Corps. . 

Lieut.  F.  6reene,  Signal  Corps 

Lieut  J.  H.  Weber,  Signal  Corps 

Lieut  F.  W.  Ellis,  Signal  Corps 

Lieut  T.  M.  Woodruff,  acting  signal  of- 
ficer. 

Lieut  B.  M.  Pnrssell.  Signal  Corps 

Lieut  J.  C.  Walshe,  Signal  Corps 

Lieut  F.  6reene,  Signal  Corps 

Lieut  F.  K.  Day,  Signal  Corps 

do , 

Lieut  J.  C.  Walshe,  Signal  Corps 

Lieut.  T.  M.  Woodruff,  acting  signal  of- 

Lieut  F.  W.  Ellis,  Signal  Corps 

Lieut  J.  Mitchell,  Signal  Coi  ps 

Lieut  F.  R.  Day,  Signal  Corps .  

do 

do 

do 

Lieut  F.  6reene.  Signal  Corps  

Lieut  J.  Mitchell,  S^al  Corps 

Lieut.  T.  M.  Woodruff,  acting  signal  of- 
ficer. 

Lieut.  J.  Mitchell,  Signal  Corps 

Lieut  J.  C.  Walshe,  Signal  Corps 

do , 

Lieut  F.  R.  Day,  Signal  Corps 

Lieut  J.  Mitchell,  Sisnal  Corps 

Lieut.  J.  H.  Weber,  Signal  Corps 

Lieut  J . C.  Walshe,  Signal  Corps 

Lieut.  F.  W.  Ellis,  Signal  Corps 

do 

Lieut  J.  C.  Walshe,  Signal  Corps 

Lieut  J.  H.  Weber,  Signal  Corps 

Lieut  J.  C.  Walshe,  Signal  Corps 

Lieut  T.  M.  Woodiuft,  acting  signal  of- 
ficer. 

Lieut  J.  Mitchell,  Signal  Corps 

Lieut.  J.  C.  Walshe,  Signal  Corps 

..  do 

Lieut  F.  6reene,  Signal  Corps 

Lieut  J.  C.  Walshe.  Signal  Oorps 

Lieut  F.  6reene,  Signal  Corps 


Dat9. 


Janpary  27, 28, 1888. 
August  80,  31,  1887. 

February  fr-8, 1888. 
August  7, 8, 1887. 

March  l»-22,  1888. 
August  1. 2, 1887. 
September  22, 23, 1887. 
October  27, 1887. 
January  21-24, 1888. 
January  16, 17, 1888. 
December  11, 12, 1887. 
January  20, 1888. 
July  19, 1887. 

July  *-0, 1887. 
October  22. 1887. 
October  19, 1887. 
January  22, 23, 1888. 
Scptem'ber  13-16, 1887. 

January  28-30, 1888. 
November  8-10, 1887. 
March  27, 28, 1888. 
November  13-15, 1887. 
April.5,6,  lft>8. 
July  14-16, 1887. 
August  20-23. 1887. 

June  28,  July  5, 1888. 
August  6,  7, 1887. 
August  4-6, 1887. 
November  22, 1887. 
December  29, 80, 1887. 
Noveral>cr10, 11  1887. 
August.  1^87. 

October  5J0,  November  2, 1887. 
June  16-18, 1888. 
November  2tf.  1^87. 
December  13, 1887. 
January  22, 23, 1888. 
January  25.  1888. 
January  6, 7, 1888. 
June  4-6, 1888. 
August  16, 17, 1887. 

June  21-23, 1888. 
August  17, 18. 1887. 
August  2&-28, 1887. 
December  10, 1887. 
Juue  8-10, 1888. 
March  27-29. 1888. 
August  19, 20, 1887. 
July  23, 1887. 
July  24. 25, 1887. 
December  7, 8, 1887. 
February  2, 3, 1888. 
Novcmlier  17. 18, 1887. 
August  11,1887. 

June  21-23.  1888. 
August  23. 24, 1887. 
December  9, 10, 1887. 
December  6,  7, 1887. 
December  5,6,1887. 
November  26, 27, 1887. 
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Stations  inspected  during  fiscal  year  ending  June  30, 1888 — Contihned. 


Stationa. 


Dulnth,  Mlon. 
Eaatport,  Me  . 


EdgartowD,  Mass. 
Bllkitt,  Fort,  Tex. 

£1  Paao,  Tex 

Erie,  Pa 


Do 

Eacanaba,  M^ioh 

Eureka,  Cal 

FrUco,  Utah 

Galvestun,  Tux , 

Glendive,  Mont 

Grand  Haven,  Mich. 


Green  Bay,  Wia  . . 
Grant,  Fort,  Ariz . 
IUttera8.N.  C.  ... 

Helena,  Mont 

Huron,  Dak 

Indianapolis,  Ind  . 
JflckfM>nviUe,  Fla . 

Keeler,  Cal     

Keokuk,  Iowa 

Key  West,  Fl»  .... 
Kitty  Hawk.  N  C 
Klamath.  Oregon . . 
KnoxvilK  Tenn . . 
Lansing,  Mich 


Lamar,  Mo 

Laramie,  Fort,  Wyo.. 

La  Crosse,  Wis 

Las  Animas,  Colo 

Lake  View,  Oregon . . . 

LavaN*.  Mex.        

Leavenworth,  Kans  . . 

Lexington,  Ky 

Liukville,  Oregon 

Little  Rock,  Ark 

Lus  Anseles,  Cal 

Louisville,  Ky 

Do 

Lynchburg,  Va 

Mackinaw  City,  Mich. 


Maginnis,  Fort,  Mont 

Marquette,  Mich 

Manchester,  N.  H 

McDowell,  Fort,  Ariz  . 
Memphis,  Tenn 


Do 

Milwaukee,  Wis 

Montrose,  Colo 

Moorhead,  Minn 

Mobile,  Ala 

Montgomery,  Ala 

Nantucket,  Mass 

Nashville,  Tenn 

Narragansett  Pier,  R.  I. 

Neah  Bay,  Wash 

New  Haven,  Conn 

New  Loudon,  Conn 

New  Orleans,  La    

New  YorkCitv 

North  Platte,  Nebr 

Norfolk.  Va    , 

Northfield.  Vt 

Olvmpia.  Wash 

Omaha,  Nebr   

Oswegu,  N.  Y 


Palestine,  Tex 

Pensacola,  Fla 

Phoenix,  Aria 

Philadelphia,  Pa. . 
Pike's  Peak,  Colo 
Pittaburg.  Pa 


By  whom  inspected. 


Lieut  F.  W.  Ellis.  Signal  Corps 

Lieut  T.  M.  Wooomfi;  acting  signal  of- 
floer. 

Lieut.  J.  C.  Walshe,  Signal  Corxw 

Lieut  F.  Greene,  Signal  Corps 

Lieut  J.  H.  Weber,  Signal  Corps 

Lieut  T.  M.  WoodrunTacting  dgnal  of- 
ficer. 

Lieut  B.  M.  Pitrssell,  Signal  Corps 

Lieut  F.  W.  Ellis,  Signal  Corns 

Lieut  J.  E.  Maxiield,  Signal  Corps 

Lieut  F.  Greene,  Signal  Corps 

Lieut.  J.  H.  Weber,  Signal  Corps 

Lieut.  F.  W.  Ellis.  Signal  Corps  

Lieut.  T.  M.  Woodrufl,  acting  signal  of- 

tic*  AT* 

Lient  F.  W.  Ellis,  Signal  Corps  

Lieut  W.  A.  G I assford.  Signal  Corps. .. 

Lieut.  F.  R.  Day,  Signal  Corps 

Lieut  F.  W.  Ellis,  Siimal  Corps 

Lieut  J.  C.  Walshe,  Signal  Corps 

Lieut  F.  W.  ElliiL  Signal  Corps 

Lieut  F.  R.  Day,  Signal  Corps 

Lieut  J.  E.  Maxfleld,  Signal  Corps 

Lieut  J.  C.  Walshe,  Signal  Corps 

Lieut  F.R.Day,  Signal  Corps 

do -^ : 

Lieut  J.  A.  Swift  Signal  Corps 

Lieut  J.  C.  Walshe,  Signal  Cforps 

Lieut  T.  M.  Woodru^  acting  signal 

officer. 

Lieut  J.  C.  Walshe,  Signal  Corps 

do , 

do 

Lieut  F.  Greene,  Signal  Corps , 

Lieut  J.  A.  Swift,  Signal  Corps , 

Lieut  W.  A.  Glassford,  Signal  Corps  . 

Lieut  J.  C.  Walrthe,  Signal  Corps 

Lieut  J.  Mitchell,  Signal  Corps 

Lieut  J.  A.  Svrift  Signal  Corps 

Lieut  F.  Greene,  Signal  Corps 

Lieut  W.  A.Gla.s8foi'(l,  Signal  Corps  . 

Lieut  F.  Greene.  Signal  Corps 

Lieut  J.  Mitchell,  Signal  Corps , 

Lieut  J.  C.  Walshe.  Signal  Corps 

Lient  T.  M.  Wooclruff,  acting  signal 

officer. 

Lieut  F.  W.  Ellis,  Signal  Corps 

do 

Lieut  J.  C.  Walshe,  Signal  Corps , 

Lieut  W.  A.  Glassford,  Signal  Corps  . 
Lieut  F.  Greene,  Signal  Corps 


Date. 


Port  Hnron,  Mich 
PorUand,  Oregon. 


Lient.  J. 
Lieut  F. 
Lieut  F. 
Lieut  F. 
Lieut  F. 

do. 

Lieut  J. 
Lient  F. 
LioMt  J. 
Lieut.  F. 
Lieut  J. 

do 

Lieut  F. 
Lieut.  J. 

do  . 

Lieut  F. 
Lient.  J. 
Lieut.  F. 
Lieut.  F. 
Lieut.  T. 

licer. 
Lieut.  J. 
Lieut.  F. 
Lieut.  AV 
Lieut.  F. 
Lient.  .r. 
Lieut  T. 

ticer. 

do. 

Lieut  F. 


Mitchell,  Signal  Corps. 
W.  Ellis,  Signal  Corps. 
Greene,  Signal  Corps. . 
W.  Ellis,  Signal  Corps 
R.  Day,  Signal  Corps.. 


C.  Walshe,  Signal  Corps. 

Greene,  Si  /nal  Corp.s 

C.  Walshe.  Signal  Corps. 
Greene,  Signal  Corps  ... 
C.  Walshe,  Signal  Corps. . 


R.  Day.  Signal  Corps    . . 
C.  Walshe,  Signal  Corps. 


R,  Day,  Sienal  Corps 

C.  W  ftl»he.  Signal  Corps 

G  re<*n«*,  Signal  Corps  .   

W.  EIHh,  Signal  Corps 

M.  Woodruff,  acting  signal  of- 


H.  WelM»r.  Signal  Corps 

R.  Day.  Si«rnal  Corp««     

.  A.  Gijissfonl,  Siiinal  Corps. . 

Greene,  Signal  ('orps 

C.  Walshe,  Sienal  Corps 

M.  Woodruff,  acting  signal  of- 


Greene,  Signal  Corps 


October  1«,  17, 1887. 
September  18, 1887. 

January  26, 27. 1888. 
December  11, 1887. 
January  80, 31, 1888. 
August  18, 19. 1887. 

June  26, 27, 1688. 
October  23-25, 1887. 
July  13-15, 1887. 
November  17,  IR,  1887. 
January  21-24, 1888. 
July  21.  22,  1887. 
July  30, 1887. 

October  25-27. 1887. 
March  8.  9,  1888. 
November,  1887. 
July  28, 29. 1887. 
Noverob«>r26.27.]887. 
November  3, 4, 1887. 
December  16, 17, 1887. 
August  24, 25. 1887. 
December  11, 12, 1887. 
January  3, 4, 1888. 
November  25.  1887. 
October  15, 1887. 
August  4,  5. 1887. 
July  28,  1887. 

August  13,  14, 1887. 
Novemlier  13,  14. 1887. 
December  4,  5,  1887. 

Do. 
October  20, 18^. 
AprU2,  3, 1888. 
August  15, 16,  1887. 
June  7.  8, 1888. 
October  12,  1887. 
December  29,  30,  1887. 
June  27-29.  1888. 
January  5,  6. 188& 
June  7,  8,  1888. 
August  2,  3,  1887. 
August  5,  6,  1887. 

September  29.  30.  1887. 
0(^ber  21-23. 1887. 
January  31,  February  1,  1888. 
February  23.  24.  1888. 
December  31,  1887 ;  January  2, 

1888. 
June  12-14.  1888. 
October  27-29.  1887. 
December  1,2,  1887. 
October  14,  15,  1887. 
January  17.  1888. 
January  19,  1888. 
February  9-11. 18^ 
January  3.  4,  1888. 
January  19,  20,  1888. 
August  17, 18,  1887. 
January  16, 17, 1888. 
January  17, 18. 1888. 
January  9-11. 1888. 
January  12-15.1888. 
August  21, 22, 1887. 
November  20. 21. 1887. 
February  4,  5, 1888. 
August  8, 9. 18'<7. 
June30-J^uly2,  18^. 
August  26-28, 1887. 

January  26, 26, 1888. 
January  18, 1888. 
February  25-27. 1888. 
January  12, 1888. 
August  27-29. 1887. 
July  24, 1887. 

July  9. 10, 1887. 
July  29-^1, 1887. 
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Stations  inspected  during  fiscal  year  ending  June  30,  1888--CoDtinued. 


Staliona. 


Portliknd,  Me 


PortUnd,  Me 

Port  Anseles,  Waah.. 
PopU»-  Ki%-er,  Mont. . . 

Premsolt,  Arix 

Pysht,  Waah 

Baleiffh.  N.  C 

Bed  Bluff,  Cal. 

Seno.  Fort,  Ind.T 

Bio  Grande  City,  Tex. 
Rochester,  N.  Y 


Bobinson,  Fort.  Nebr. 
Boeeburg,  Oregon  .... 
Sandusky,  Ohio 


•*••••••< 


Baeraroento,  Cal 

San  Francieco.  Cal. .. 
Salt  Uke  City,  Utah. 

Savannah.  Ga 

San  Carlos,  Aria 

San  Antonio,  Tex .... 
Santa  F6.  N.  Mex  ... 

Saint  Loois^Mo 

Saint  Paul  Minn.... 
Saint  Vincent,  Minn. 

Sliruveport.  La 

Sill,  Fort.  Ind.T 

Sonthport,N.C.. 

Smith,  Fort.  Ark 

Springfield,  111        

Spokane.  Fort,  Waafa 

Spokane  FaUa,  Wash 

Spnngfleld,  Mo 

Stevtins,  Fort,  Oregon  — 

Sully,  Fort,  Dak  

Supply,  Fort.  Ind.  T 

SUntou,  Fort,  N.Mex.... 
TaKMwh  lalaud,  Wa&h .... 

Terre  Ilant4>,  Ind 

Thoroai),  Fort,  Ariz 

Titnarilli*,  Fla 

Toledo.  Ohio 


Totten,  Fort,  Dak 

Univoraity.  Misa 

Valentine,  Nebr 

Verde,  Fort,  Ariz 

Vineyartl  Haven,  Maaa 

Vickhbiirg,  Miaa . 

Walla  Walla,  Waah 

Waeli  Wooda.  N.  C 

Winneiuucca,  Nev ^ . . 

Wilmington,  N.  C 

Wilcox,  Ariz 

Wood's  Holl  Maaa 

Yankton.  Dak 

Yates,  Fort.  Dak , 


By  whom  inspected. 


Lieut.  T.  M.  Woodruff^  acting  signal  of- 
ficer. 

Lieut.  J.  C.  Walshe,  Signal  Corpa 

Lieut.  F.  Greene,  Signal  Corpa 

Lieut  F.  W.  EULis.  Signal  Corps 

Lieut.  W^.  Glasaibrd,  Signal  Corpa. . . 

Lieut.  F.  Greene,  Signal  Coi  pa 

Lieut.  F.  R.  Day,  Signal  Corpa 

Lieut  J.  £.  Maxtield,  Signal  Corpa 

Lieut  F.  Greeuf),  Signal  Corps 

Lieut.  J.  H.  Web^r,  Sicual  Cor^a 

Lieut  T.  M.  Woodrufir;  acting  aignal  of- 
ficer. 

Lieut.  J.  C.  Walshe,  Signal  Corpa 

Lieut  J.  A .  Swift,  Signal  Corpa .• . . 

Lieut  T.  M.  Woodroll  acting  aignal  of- 
ficer. 

Lieut  J.  E.  Maxfield,  Signal  Corps 

do 

Lieut  F.  Greene^  Signal  Corps   

Lieut.  F.  B.  Dav,  Signal  Corps 

Lieut  W.  A.  Glassford,  Signal  Corps. . 

Lieut.  J.  H.  W»*ber,  Signal  Corps 

Lieut  W.  A.  GlasHfonl.  Signal  Corpa. . 

Lieut  J.  C.  Walshe,  SignalCorps 

.  -• do 

Lieot.  F.  W.  Ellis,  Signal  Corps 

Lieut  F.  R.  Day,  Si^al  Corps . .'. 

Lieut.  F.  Greene,  Signal  Corps 

Lieut.  F.  R.  Da3',  Signal  (>>rp^ 

Lieut  F.  Greene,  Signal  Corps 

Lieut.  J.  C.  Walahe.  Signal  Corps 

Lieut.  F.  Greene,  Signal  Corps 

do    

do 

do 

Lieut  J.  C.  Walahe.  Signal  Corps 

Lieut  F.  Greene,  Signal  Corps  .        , . . 

Lieut  W.  A . Glassford,  Signal  Corps. . 

Lieut.  F.  Gri'^ne,  Signal  Corps    

Lieot  F.  W.  Ellis,  Signal  Corps 

Lieut.  W.  A.  Glassford,  Signal  Corps. . 

Lieut.  F.  R  Day,  Signal  Corps 

Lieut  T.  M.  Woodruff;  acting  signal  of- 
ficer. 

Lieut.  F.  W.  Ellis,  Signal  <;orps 

Lieut. F.R.Da\,  Sicnal  (Jorpn 

Lieut  J.  C.  Wal.Hbe,  Signal  Corps 

Lieut.  W.  A.  Glassfonl,  Signal  Corps. . 

Lieut.  J.  C.  Walshe,  Sitmal  Corps 

Lieut.  F.  R.  Day,  Signal  Corps 

Lieut  F.  Greoue,  Signal  Corps     ....... 

Lieut>  F.  R.  Day.  Signal  Cor  ps 

Lieut.  J.  E*  Maxfiehl,  Signal  Corps 

Lieut.  F,  R.  l>ay,  Siinial  Corps 

Lieut.  W.  A.  Glasflibnl,  Siiznal  Corpn. . 

Lieut  J.  C.  Walshe,  Signal  Corps 

do 

Litut  F.  W.  Ellis,  Signal  Corps 


Date. 


September  10-12, 1887. 

February  2, 3, 1888. 
Augn8tll-13.  1887. 
July  17, 18,1887. 
April  24-2«,  May  2, 1888. 
August  19, 1887. 
December  4,  5, 1887. 
August  18, 19, 1887. 
December  16, 1887. 
April  1-3, 1888. 
August  24, 25, 1887. 

November  15, 16, 1887. 
September  30-October  1, 1887. 
August  14, 15. 1887. 

August  28, 29, 1887. 
August  30-Septeraber  2, 1887. 
November  19-21, 1887. 
December  14, 15, 1887. 
March  15, 1888. 
March  17-21, 1888. 
April  17, 18, 1888. 
August  8-10. 1887. 
December  1-3, 1887. 
October  11-13, 1887. 
January  13, 1888. 
December  19,  20, 1887. 
December  6, 1887. 
Decemlxr  28, 29,  I8«7. 
December  13, 14.  1887. 
August  23,  24,  1887. 
August  27, 28, 1887. 
Decraber  24. 1887. 
A  ugust  3, 1887. 
November  28.  29, 1887. 
Deceml)er9. 10, 1887. 
April  G,  7.1  H88. 
AujrustlO,  17. 1887. 
.Vovember  2, 1887. 
March  12, 13,  1888. 
December  20-22, 1887. 
August  12, 13, 1887. 

October  7-9, 1887. 
January  16, 1888. 
November  20,  21, 1887. 
April  28,1888. 
January  25,26, 1888. 
Januaiv  16,17,1888. 
^Tnlv  26^28,  1887. 
No\  ember  23, 1H87. 
August  21,  22. 1887. 
December  6-9.  lt<87. 
March  6, 18h8. 
January  24.2:.,  1888. 
November  25,  20, 1887. 
October  4, 1887. 


Stations  of  the  second  ordei'  not  inspected  daring  fiscal  ijear  ending  June  liO,  1888. 

Stations.  Remarks. 


Stations. 

Remarks. 

Carson  City,  Nev. . . i 

Headquarters  Nevada 

State  weather  serv- 

ice.    Station  opened 

December  1,  1887. 

Fresno  City,  Cal 

Station  opened  August 

16,  1887. 

Jupiter,  Fla .  

Station  opened  Janu- 

ary I,  188M. 

McKinney,  Fort.  Wyo  .. 

Station  oiwued  Decem- 

ber 1.  1K87. 

Mount  Washington,  N.  H . 

Station  re  opeucd  June 

16,  1888 

Kew  Bmnawick,  N.  J  . . . 

Headquarters  New 

Jersey  Stat*'  wrailior 

service.      Sta  ti  o  n 

opened  0(^t<jber  1, 1 8H8. 

l*u«blo,  Colo : 

Rapid  City,  Dak 

San  Diego.  Cal 

Topeka,  Kaus    

Washakie,  Fort,  Wyo 
Yuma,  Arix 


Station  opened  June 
27,  1888. 

Station  opened  Janu- 
ary 1,  1888. 

Inspector  arri ved 
June  30.  IhSS. 

Ilea  U|UurJer"<  Kaunas 
Static  weutlier  serv- 
ice. 

Station  opened  Janu- 
ary 1,  1888. 

Inspector  en  route. 


APPENDIX    No.    8. 

ANNUAL  REPORT  OF  THE  TELEGRAPH  DIVISION  FOR  THE  TEAR  END- 
ING JUNE  30,  1888. 

THE  UNITED  STATES  MILITARY  AND  SEA-COAST  TELEGRAPH  LINES. 

General  remarks,— Since  the  acts  approved  March  3,  1873,  and  Jane  23,  1874,  which 
placed  the  conBtruction,  repair,  and  operation  of  the  sea-coast  and  military  teleg^raph 
lines  under  the  charge  and  control  of  the  Chief  Signal  Officer,  the  Signal  Service  ban 
acquired  by  original  construction — except  in  a  few  cases  by  transfer  from  the  Quar- 
termaster's Department — a  total  of  al)out  8/250  miles  of  tele^aph  lines.  The  mili- 
tary lines  proper  were  built  mostly  in  Arizona,  New  Mexico,  Indian  Territory, 
Wyoming,  Dakota,  Montana,  Idaho,  and  Oregon;  and  they  conuedted  together  all 
military  posts  of  importance  in  circuits  of  various  lengths,  one  of  which  exceed«*d 
3,000  miles  and  another  2,000  mile«  of  continuous  telegraph  lines.  These  circuits 
were  maintained  until  the  extension  of  railroads  and  commercial  telegraph  lines  ad- 
mitted of  their  gradual  reduction  and  abandonment  without  prejudice  to  the  special 
interests  they  were  intended  to  subserve ;  and  at  present  only  about  one-third  of  the 
total  number  of  miles  of  telegraph  liues  constructed  remains  in  operation.  The  value 
of  the  frontier  telegraph  lines  passiug  through  the  Indian  country,  in  facilitating  mili- 
tary operations,  as  well  as  in  advancing  civilization  by  the  sense  of  safety  and  prot-ec- 
tion  they  give  to  settlers,  is  self-evident.  Aside  from  the  Important  military  uses  to 
which  the  lines  have  been  put,  they  have  afforded  to  posts  and  frontier  settlements  the 
onlinary  personal  and  business  facilities  of  commercial  telegrajih  lines,  and  have  thus 
been  an  important  factor  in  opening  the  Territories  to  the  farmer,  stock-raiser,  and 
miner.  This  is  still  in  a  large  measure  the  case  in  Arizona,  Wyoming,  and  Oregon, 
where  important  settlements  have  no  other  telegraphic  facilities  than  those  furnished 
by  the  military  wires.  Some  of  the  Pacitic  coast  lines  have  been  of  great  value  to  ship- 
ping interests  in  reporting  passing  vessels  and  summoning  aid  in  case  of  marine  dis- 
aster. The  strong  and  persistent  efforts  that  were  made  by  chambers  of  commerce 
and  boards  of  trade  to  secure  an  appropriation  for  the  renewal  of  the  broken  Colum- 
bia liiver  cable  fairly  illustrate  public  sentiment  in  this  respect.  ,The  line  now  in 
course  of  construction  from  Point  Reyes,  Cal.,  to  San  Francisco  will  prove  equally 
important  to  Pacific  coast  shipping  interests. 

In  the  construction,  maintenance,  and  operation  of  the  military  telegraph  lines  the 
Signal  Corps  has  employed  and  is  still  employing  a  large  percentage  of  its  officers 
and  men,  and  has  paid  for  civiliaq  operators  and  repairmen  wherever  these  could  be 
used  to  greater  advantage  and  economy  than  its  own  men;  but,  as  a  matter  of  course, 
the  larger  share  of  the  work  of  construction,  where  not  otherwise  provided  for  by 
law,  fell  upon  the  troops  at  the  various  military  posts  through  which  the  lines  were 
designed  to  pass.  In  this  manner  the  lines  have  been  built  and  operated  at  a  min- 
imum rate  of  expense,  while  considerable  sums  have  been  turned  into  the  United  States 
Treasury  annually,  representing  the  earnings  on  account  of  commercial  business  done 
over  them.  At  the  xiresent  date  there  are  employed  four  officers  and  eighty  enlisted 
men  of  the  Signal  Corps,  together  with  twenty-tive  civilians,  in  the  administration, 
operation,  and  repair  of  the  military  and  sea-coast  telegraph  lines,  and  this  force  is 
largely  engaged  on  purely  military  work,  without  expense  to  the  Army  proper,  a 
feature  of  the  Signal  Service  for  which  sufficient  credit  has  never  been  given  it. 

The  sea-coast  lines,  as  distinguished  from  the  military  lines,  at  one  time  covered  in 
a  single  circuit  the  entire  New  Jersey  coast  from  Sandy  Hook  to  Cape  May,  the  Del- 
aware and  Virginia  coasts  from  the  Delaware  Breakwater  to  Chincoteague,  and  the 
Virginia  and  North  Carolina  coasts  from  Capo  Henry  to  Cape  Fear,  together  with  sev- 
erafshort  sections  on  the  New  England  coast. 

The  act  of  Congress  reciuiring  ihia  sea-co<ist  service  contemplated  the  establishment 
of  signal  stations  at  life-saving  stations  and  light-houses  at  the  most  dangerous  points 
on  the  coast  in  such  a  manner  that  the  coast  and  sea  in  their  vicinity  might  be  kept 
under  constant  observation,  warning  of  approaching  storms  given  to  vessels  within 
signaling  distance,  and  information  of  disasieis  rapidly  conveyed  to  life-saving  sta- 
tions and  ports  from  which  aid  might  be  expected.    These  requirements  of  the  law 
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have  been  more  or  less  successfully  complied  witb,  and  instances  where  the  lines  have 
been  the  means  of  saying  life  and  property  have  occurred  during  every  year  of  their 
existence.  As  an  illustration  of  this  the  following  incident  may  be  cited :  On  the  morn- 
ing of  December  1, 1887,  the  British  steamer  Kimherly  went  ashore  near  Wash  Woods, 
North  Carolina.  The  signal  corps  operator  at'  that  point  at  once  went  to  the  scene  of 
the  casualty,  established  a  wreck  office,  wired  news  of  the  stranding  to  owners,  agents, 
and  consignees,  and  summoned  the  assistance  of  the  Baker  Salvage  Company,  oT  Nor- 
folk. Within  a  few  hours  of  the  stranding  of  the  steamer  a  wrecking  expedition  was 
engaged  in  rendering  assistance  and  in  saving  cargo  and  crew.  The  vessel  and  cargo 
were  valued  at  $500,000,  and  upon  the  steamer  being  floated  the  United  States  admi- 
ralty court  awarded  the  Baker  Salvage  Company  $144,000  salvage.  Vessel  and  cargo 
would  in  all  probability  have  become  a  total  loss  had  it  not  been  for  the  prompt  call 
made  by  the  Signal  Corps  operator. 

For  various  reasons  the  length  and  number  of  sea-ooast  lines  In  present  operation 
by  this  service  represents  only  about  one-half  of  the  total  number  of  miles  con- 
structed. This  reduction  was  made  partly  on  account  of  the  equipment  of  many  life- 
eaving  stations  with  telephone  apparatus,  which  obviated  the  necessity  for  skilled 
telegraph  operators,  and  led  to  the  transfer  by  this  service  to  the  Life-Saving  Service 
of  about  150  miles  of  sea-coast  lines,  and  iu  some  cases  lines  were  abandoned  and  sold 
on  account  of  the  impossibility  of  maintaining  them  in  a  reasonable  state  of  efficiency 
without  an  outlay  of  money  out  of  all  proportion  to  their  public  utility.  On  the  ex- 
posed **  banks  "  of  the  North  Carolina  coast  the  periodically-recurring  cyclones  will 
demolish  the  most  substantially-built  lines,  whether  on  wooden  or  iron  poles,  and 
the  constant  shifting  of  the  nnmerous  inlets  prevents  the  maintenance  of  submarine 
cables  for  any  calculable  period  of  time.  The  operation  by  this  service  of  the  sea- 
coast  lines  has,  therefore,  been  restricted  to  the  most  dangerous  points  not  otherwise 
prot-ected,  and  to  such  sections  of  the  coast  where  the  lines  can  be  kept  in  good  working 
order  without  unreasonable  expense.  It  has  heretofore  been  customary  to  designate 
as  sea-coast  lines  the  lines  on  the  Atlantic  coast  only,  but  in  the  following  descrip- 
tion of  the  various  sections  all  lines  not  used  for  strictly  military  purposes,  whether 
built  on  the  Atlantic  or  Pacific  coast,  are  referred  to  as  sea-coast  lines. 

As  shown  in  my  last  annual  report,  there  were  in  operation  at  the  beginning  of  the 
fiscal  year  2.022  miles  of  military  and  331  miles  of  sea-coast  lines,  distributed  as  fol- 
lows: 

Miles. 

Department  of  Dakota 517 

Department  of  the  Missouri 432 

Department  of  California  and  the  Columbia ;....  414 

Department  of  Arizona 457 

Department  of  Texas 124 

Department  of  the  Platte 78 

Department  of  the  East  (sea-coast  lines) 331 

Total ..-  2,353 

For  purposes  of  local  administration  and  supervision  the  lines  are  classified  by  di- 
visions, each  under  an  officer  iu  charge,  and  detached  sections  under  the  local  con- 
trol of  chief  operators.  All  lines  so  classified  are  authorized  to  carry  on  commercial 
business  at  rates  fixed  by  the  Secretary  of  War,  and  final  settlement  for  all  lino  re- 
ceipts due  the  United  States  and  connecting  commercial  lines  is  made  by  the  officers 
in  charge  direct,  subject  to  the  examination  of  their  accounts-current  at  this  office  be- 
fore transmittal  to  the  Treasury  Department.  In  addition  to  the  classified  lines  there 
are  several  short  wires  connecting  military  posts  with  the  nearest  commercial  offices, 
which  carry  no  commercial  business,  and  which  are  operated  under  the  control  of  the 
post  commanders.    These  lines  aggregate  80  miles  in  length. 

The  telegraph  lines  owned  by  the  United  States  and  operated  by  this  Service  natu- 
rally divide  into  two  classes  . 

(i)  The  military  lines  proper,  ii.aintained  for  military  purposes  only,  but  which 
also  transact  such  commercial  business  as  may  ofifer. 

(2)  The  sea-coast  lines,  which  are  of  no  value  so  far  as  any  military  necessity  now 
existing  is  concerned,  but  which  are  of  great  value  to  maritime  interests,  and  to 
residents  and  visitors  at  or  near  the  points  through  which  these  lines  are  built. 

SEA-COA8T  LINKS. 

The  lines  and  cables  connecting  the  islands  of  Nantucket  and  Martha^s  Vineyard 
with  the  telegraph  system  of  the  country  at  Wood's  Holl,  Maas.,  and  the  lin^s  and 
cable  connecting  Block  Island,  R.  I.,  with  the  same  system  at  Narragansett  Pier,  R. 
I.,  are  known  as  the  New  England  division,  which  has  been  in  the  charge  of  Second 
Lieut.  W.  D.  Wright,  Signal  Corps,  since  July  of  1887.    The  Nantucket  and  Mar- 
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tba's  ViDeyard  lines  fnmish  telegraphic  commanication  for  a  permanent  popula- 
tion of  probably  7,000  people,  and  to  a  summer  population  of  visitors  variously  esti- 
mated at  from  40,000  to  60,000  people.  In  addition  to  the  commercial  facilities 
thus  afiforded.  which  add  largely  to  the  number  of  visitors,  these  lines  permit  the  dis- 
play of  storm- warning  signals,  the  distribution  of  daily  weather  indications,  and  the 
prompt  receipt  by  telegraph  of  the  observations  taken  by  the  operators  at  the  Nan- 
tucket office.  The  extension  recently  made  in  these  lines  in  connection  with  the 
new  cable  across  Vineyard  Sound,  admits  of  the  establishment  at  Gay  Head,  Mar- 
tha's Vinyard,  of  a  station  for  reporting  passing  vessels,  and  it  is  proposed  by  the 
Boston  Maritime  Exchange  to  place  a  man  there  for  this  purpose.  This,  taken  in 
connection  with  the  reports  now  made  at  other  points  of  vessels  passing  or  in  dis- 
tress, makes  this  line  of  inestimable  value  to  shipping  interests,  as  the  Gay  Htead 
station  will  command  a  view  of  about  60,000  vessels  that  pass  there  annually.  As  an 
instance  of  the  value  of  this  line  to  vessels  in  distress,  the  ice  blockade  of  January, 
1888,  is  cited,  when  over  fifty  vessels  were  caught  in  the  ice  in  sight  of  Nantucket, 
and  it  was  only  by  being  able  to  summon  powerful  tugs  and  revenue-cutters  by  means 
of  the  Signal  Service  cables  to  the  main-land  that  serious  disasters  were  averted.  In 
this  one  instance  the  property  saved  excjeeded  in  value  not  only  the  original  cost  of  the 
line  and  cable,  but  also  all  necessary  expenses  for  some  years  to  come.  The  meteor- 
ological work  of  this  service  does  not  need  these  lines ;  they  are  of  no  present  value 
from  a  military  point  of  view,  and  their  use  for  military  purposes  appears  now  a  re- 
mote contingency ;  bnt  for  commercial  purposes  their  value  is  beyondquestion,  The 
cable  between  Martha's  Vineyard  and  Naushon  Island  was  again  broken  by  a  ship's 
anchor  on  the  night  of  August  20, 1887,  and  permanent  repairs  could  not  be  made  until 
September  24,  at  a  cost  of  over  $1,000.  The  next  and  last  break  in  this  cable,  also 
caused  by  an  anchor,  occurred  on  the  morning  of  May  14, 1888 ;  but  owing  to  the  fact 
that  a  new  cable  was  already  contracted  for,  and  that  the  cost  of  repairing  the  old  one 
would  have  exceeded  its  value  for  further  use,  no  attempts  were  made  to  recover  and 
splice  the  broken  ends.  A  new  two-conductor  cable,  7  miles  long,  was  laid  across  Vine- 
yard Sound  from  Gay  Head  to  Pasque  Island  during  the  latter  part  of  June,  1888, 
which,  together  with  2  miles  of  one-conductor  cable  and  a  new  double-wire  land  line 
from  Pasque  Island  to  Wood's  HoU,  furnishes  now  two  separate  circuits  between  Mar- 
tha's Vineyard  and  the  Western  Union  lines  at  Wood's  Holl,  and  will  be  able  to  accom- 
modate the  heavy  summer  business,  which  exceeds  the  capacity  of  a  one-wire  line. 
The  new  cable  having  been  laid  where  vessels  rarely  if  ever  anchor,  is  expected  to  be 
comparatively  safe  from  the  great  liability  to  damage,  which  rendered  the  old  cable 
a  frequent  source  of  trouble  and  expense.  On  Nantucket  the  line  was  extended  from 
Saukaty  Head  light-bouse,  via  the  Coskata  life-saving  station,  to  Great  Point  light- 
house, a  distance  of  9  miles,  and  a  display  station  established  at  that  important  point. 
Five  hundred  new  wooden  poles  were  set  up  on  the  islands,  replacing  an  equal  num- 
ber of  iron  ones,  and  it  is  proposed  to  gradually  put  the  entire  line  on  wooden  poles, 
as  iron  poles  are  found  to  be  less  suitable  for  these  lines. 

The  expenses  on  account  of  repairs  amounted  to  about  |2,600,  due  mainly  to  breaks 
in  the  Vineyard  Sound  cable  and  the  substitution  of  wooden  for  iron  poles.  The 
"  this  line  "  receipts  of  the  entire  Nantucket  system  during  the  year  were  $1,232.16. 

The  cable  connecting  Block  Island  with  the  main-land  was  damaged  by  the  going  to 
pieces  of  a  stranded  vessel  during  the  severe  storm  of  March  11  to  12,  1888,  and  a 
piece  of  new  cable  had  to  be  spliced  on  to  make  proper  repairs.  The  section  is  now 
in  good  condition.  The  Block  Island  line  is  valuable  to  shipping  and  commercial  in- 
terests, though  in  a  less  degree  than  the  Nantucket  system.  It  is  of  little  value  for 
military  purposes  and  present  military  exigences.  Total  expense  for  line,  repairs 
about  ^0 ;  total  "  this  line"  receipts,  $341.30. 

The  line  from  Titusville,  Fla.,  to  Jupiter,  Fla.,  130  miles  long,  was  built  under  the 
act  approved  February  17.  1887,  and  was  put  in  operation  January  13,  1888.  It  fol- 
lows the  western  shore  or  the  Indian  River,  and  acts  as  a  large  factor  in  the  rapid 
settlement  of  that  region.  It  permits  large  numbers  of  people  to  winter  along  this 
river  without  being  beyond  the  reach  of  the  telegraph,  which  formerly  prevented 
any  great  influx  of  visitors  to  a  section  suitable  in  a  rare  degree  for  winter  health  re- 
sorts. Its  value  for  meteorological  work  is  far  overshadowed  by  the  cost  of  main- 
taining it,  and  it  has  no  present  military  use.  It,  however,  gives  the  life-saving  and 
light-house  stations  at  Jupiter  communication  with  the  outer  world;  and  as  the  op- 
erators report  to  the  New  York  Maritime  Exchange  all  vessels  in  the  West  Indian 
and  Gulf  trades  that  pass  the  station,  the  real  value  of  the  line  lies  in  vessel  reports. 
The  line,  being  new,  has  cost  but  little  for  repairs  so  far.  Total  "  this  line  "  receipts 
since  January,  $324.46. 

The  Wilmington-Southport  line  permits  of  the  display  of  storm-warnings  at  South- 
port,  and  the  operator  at  that  point  reports  to  Wilmington  tug  and  vessel  owners 
and  agents  the  passing  in  or  out  of  all  vessels.  Hence  this  line  is  only  valuable  to  the 
shipping  interests  of  that  section.  The  cost  of  repairs  has  been  very  light.  Total 
'*  this  line  "  receipts,  $83.56. 
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The  Hatteras  section  consists  of  a  line  from  Norfork.  Va.,  yia  Cape  Henry,  to  Hat- 
teras  Inlet,  N.  C,  with  a  cable  from  Cape  Henry  to  Cape  Charles.  The  Cape  Henry 
station  reports  to  Norfolk  and  Baltimore  all  passing  vessels,  and  displays  storm- 
'warnings ;  all  of  which  is  work  of  great  valne  to  the  shipping  interests  of  those 
cities,  bat  is  of  no  valne  to  the  present  work  of  the  Signal  Service.  The  line  is ' 
nsec)  in  the  receipt  of  weather  reports  from  Hatteras,  the  display  of  storm- warnings 
at  that  point,  and  the  sommoning  of  aid  in  the  case  of  wrecRS.  Bat  in  view  of  the 
fact  that  the  Life-Saving  Service  has  a  telephone  line  from  Hatteras  to  Cape  Henry, 
with  an  ontlet  to  the  commercial  telegraph  system  at  Virginia  Beach,  the  work  of 
reiK>rting  marine  disasters  conld  as  well  be  performed  by  that  service.  Hence  the 
line  is  of  value  only  for  the  storm-warnings  to,  and  the  weather  reports  from, 
Hatteras.  This  work  costs  the  service  6  men,  3  males,  and  all  expenses  incident  to 
two  stations,  and  abont  half  of  the  expenses  of  two  others ;  and  as  the  reports  and 
warnings  would  hardly  be  missed  if  stopped,  this  seems  a  heavy  price  to  pay  for  them. 
The  cable  between  Capes  Henry  and  Charles  connects  the  telegraph  line  of  the  New 
York,  Philadelphia  and  Norfolk  Railroad  Company  with  the  Norfolk  signal  ofBce,  and 
thence  by  loop  with  the  Norfolk  offices  of  the  company ;  said  company  operating  the 
Cape  Charles  end  of  the  line  and  its  own  business  in  Norfolk  in  exchange  for  a  uniform 
rate  of  5  cents  per  ^measage,  charging  this  service  nothing  for  operator's  services  at 
Cape  Charles,  l^is  cable  is  not  now,  and  it  is  extremely  difficult  to  imagine  any 
circumstances  under  which  it  ever  could  be,  of  the  slightest  earthly  value  to  the 
Government,  and  to  the  public  it  renders  no  very  valuable  service.  Fortunately, 
under  existing  circumstances,  the  cable  costs  very  little  in  its  maintenance  and  opera- 
tion, but  the  first  cost  of  $13,400  represents  a  capital  on  which  the  United  States  re- 
ceives no  interest  or  return  of  any  kiud.  Why  this  service  should  continue  to  oper- 
ate this  cable  when  not  the  flimsiest^eaaou^  therefor  can  be  offered,  is  a  question 
difficult  to  answer;  but  in  view  of  the  fact  that  some  day  severe  reflections  might  be 
east  on  this  service  for  operating  a  line  so  manifestly  useless,  I  suggest  that  the  Chief 
Signal  Officer  present  this,  with  some  other  matters  I  shall  mention  latter  on,  to  higher 
authority,  in  order  to  protect  himself  and  this  service  from  unjust  censure. 

The  '*  this  line  "  receipts  of  the  Hatteras  section  during  the  year  amounted  to  $362.62. 

On  the  Pacific  coast  the  sea-coast  service  is  represented  by  the  Cape  Flattery  and 
the  Fort  Canby  sections.  The  former  consists  of  a  line  from  Tatoosh  Island  to  Port 
Angeles,  Wash.,  which  was  built  in  1883  by  contract,  and  paid  for  from  the  appro- 
priation for  the  construction,  maintenance,  and  repair  of  military  telegraph  lines. 
A  house  was  built  on  Tatoosh  Island,  and.  three  enlisted  men  of  the  Signal  Corps 
and  two  civilia'ns  are  required  to  operate  and  maintain  the  section.  Weather  re- 
ports ftom  Tatoosh  Island  are  valuable,  but  bear  no  fair  proportion  to  the  cost  of 
construction  or  maintenance  of  the  line.  Its  '^alue,  therefore,  must  bo  found  else- 
where. All  vessels  passing  Tatoosh  Island  are  reported  to  Port  Townsoud,  Wash., 
and  in  this  work,  and  in  calling  assistance  in  case  of  marine  disasters,  lies  the  great 
value  of  the  line.  The  cable  from  Tatoosh  Island  to  the  main-land  parted  during 
a  heavy  storm  in  December,  1887,  and  was  repaired  during  the  following  March  at 
considerable  expense,  but  will  soon  have  to  be  replaced  by  a  new  one  if  the  section 
is  to  be  maintained.  The  cost  of  line  repairs,  exclusive  of  repair-men's  salaries,  was 
about  1600;  receipts,  '*  this  line,"  $32.36. 

The  Fort  Canby  section  has  been  practically  out  of  operation  since  the  break  in  the 
Columbia  River  cable  in  July  of  1886,  though  communication  with  the  display  station 
at  Fort  Stevens  has  been  maintained  throughout  the  year.  All  attempts  made  to  re- 
pair the  cable  proved  useless,  and  Congress  finally  appropriated  a  sufficient  sum  for 
a  new  one,  which  is  now  under  way  to  Astoria,  and  will  probably  be  laid  early  in 
August.  The  land  line  on  the  Washington  Territory  side  of  the  river  will  receive 
extensive  repairs  at  the  same  time.  As  Fort  Canby  was  abandoned  as  a  military  post 
during  the  year,  the  military  necessity  for  this  line  has  ceased  to  exist;  the  weather 
reports  sent  over  it  are  valuable ;  but,  like  the  Tatoosh  Island  line,  its  chief  value  lies  in 
vessel-reporting  to  Astoria  and  Portland,  Oregon.  About  1  mile  of  the  old  cable  was 
recovered  in  March  last  and  stored  for  use  elsewhere.  Total  expense  for  repairs,  in- 
cluding work  on  the  old  cable,  about  $500 ;  receipts,  *^  this  line,''  15  cents. 

Another  Pacific  coastline  is  now  under  couHtruction,  viz,  from  Point  Reyes  Light, 
Cal.,  to  Point  Tiburon,  a  distance  of  abont  .50  miles,  which  will  connect  at  Tiburon 
with  the  system  of  military  cables  in  San  Francisco  Harbor  and  with  a  short  new  line 
to  the  San  Francisco  signal  office.  The  work  of  construction  is  done  by  contract  under 
the  supervision  of  Lieut.  J.  A.  Swift,  Signal  Corps,  and  will  be  completed  st)me  time 
in  August.  The  remarks  made  on  the  usefulness  of  the  Fort  Canby  and  Tatoosh 
Island  lines  are  applicable  to  this  line  also,  except  that  no  meteorological  observa- 
tions of  value  can  be  had  as  a  result  of  its  construction.  It  will  be  of  great  value  to 
the  shipping  interests  of  San  Francisco,  and  may  become  useful  for  military  purposes; 
but  this  is  a  remote  possibility. 

To  summarize  on  the  sea-coast  lines,  the  lines  from  Norfolk  to  Cape  Henry,  Wil- 
mington to  Southport,  Titusville  to  Point  Jupiter,  Tatoosh  Island  to  Port  Angeles, 
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Fort  Cauby  to  Astoria,  and  Point  Reyes  to  San  Francisco  are  valuable  mainly  for 
vessel  reports  to  tbe  various  ntaritiuie  exchanges,  but  as  these  exchanges  pay  the  cost 
of  the  reports  over  commercial  telegraph  lines,  the  information  contained  therein  is 
accessible  only  to  members,  and  it  follows  that  the  benefits  in  this  case  do  not  go  to 
the  general  public,  nor  to  those  specially  interested  unless  they  happen  to  be  mem- 
bers of  these  exchanges.  The  lines  are  also  used  Incidentally  for  weather  reports 
(whose  value  bears  nothing  like  a  reasonable  comparison  with  the  cost  of  the  lines) 
and  for  the  very  limited  amount  of  commercial  business  done  over  them,  the  receipts 
from  which  do  not  bear  a  considerable  share  of  their  running  expenses.  These  six 
sections  of  lines,  for  which  this  service  has  little  or  no  use,  are  a  burden  to  itfl  appro- 
priations which  has  seriously  embarrassed  it  in  the  past ;  but  the  wise  provisions  in- 
serted in  the  appropriation  bill  for  the  current  fiscal  year  relieves  it  of  this,  and  places 
the  charges  against  an  item  of  the  appropriation  to  which  it  properly  belongs,  so  that 
no  money  appropriated  for  the  support  of  meteorological  stations  will  in  future  be  ex- 
pended in  supporting  stations  necessary  only  because  of  the  existence  of  these  lines. 
There  is  no  service  rendered  by  this  Bureau  to  the  public  that  is  of  greater  value  than 
the  vessel  reports  made  by  the  operators  on  these  lines,  and  no  class  of  the  business 
public  acknowledge  it  with  greater  readiness  than  the  maritime  interests  of  our  sea- 
board cities.  The  lines  should  be  fostered  for  this  reason,  and  extended  wherever 
and  whenever  practicable,  so  ihskt  vessels  approaching  our  shores  wiU  be  early  re- 
ported, and  all  cases  of  marine  disaster  telegraphed  so  that  assistance  can  be  promptly 
rendered.  As,  however,  at  all  points  near  any  great  harbor,  where  the  amount  of 
shipping  is  large,  this  work  is  performed  by  private  enterprise,  it  would  seem  that 
eventually  this  work  must  pass  into  the  hands  of  private  parties ;  but  as  long  as  it  is 
performed  as  a  part  of  the  work  of  the  Weather  Bureau,  the  object  and  character  of 
the  work  should  always  be  accurately  stated,  to  the  end  that  Congress  and  the  pub- 
lic may  know  the  purpose  fur  which  th^  lines,  and  money  for  their  support,  are  nec- 
essary. In  my  opinion  it  will  be  unwise  to  continue  longer  the  expense  connected 
with  the  operation  of  the  line  from  Cape  Charles  to  Hatteras,  as  the  cable  to  Cape 
Charles  serves  neither  the  Government  nor  the  public,  and  the  line  to  Hattetas  is  a- 
partial  duplication  of  the  work  of  the  Life-Saving  Service,  [f  discontinued,  the  re- 
sult would  be  a  saving  to  the  United  States  without  any  detriment  to  the  work  now 
done  in  cases  of  marine  disaster.  I  therefore  recommend  that  the  line  from  Cape 
Henry  to  Hatteras,  together  with  such  property  as  can  not  be  moved  for  use  else- 
where, be  wholly  transferred  to  the  Life-Saving  Service,  and  the  stations  at  Kitty 
Hawk  and  Hatteras  closed.  If  the  Life-Saving  Service  does  not  want  the  line  all 
of  it  should  be  sold.  I  am  at  a  loss  to  say  what  would  be  suitable  action  in  the  case 
of  the  Cape  Charles  cable ;  but  suggest  that  if  the  whole  matter  were  laid  before  the 
Secretary  of  War,  and  by  him  be^e  Congress,  suitable  action  might  be  had  that 
would  remove  a  burden  from  the  appropriation  for  this  service  that  diverts  a  portion 
thereof  from  more  valuable  and  proper  uses. 

The  Block  Island  and  Nantucket  lines  are  probably  the  most  valuable  of  all  the 
sea-coast  lines,  giving  as  they  do  telegraphic  service  to  about  75,000  people  during 
the  hot  months,  and  at  the  same  time  sending  valuable  vessel  reports,  but  tiiey  render 
little  service  of  value  in  weather  work.  As  all  of  these  lines  were  constructed  in  con- 
sequence of  legislation  based  almost  wholly  on  the  alleged  necessity  for  weather  re- 
ports from,  or  storm-signal  displays  at,  their  extremities,  the  real  reasons  (i.  <*.  vessel 
reports  and  telegraphic  communication  for  localities  having  so  sparse  a  population 
as  to  preclude  paying  commercial  lines)  being  kept  somewhat  in  the  background,  it 
is  recommended  that  these  facts  be  presented  to  Congress  with  the  annual  estimat'es, 
and  that  each  line  be  estimated  for  separately,  to  the  end  that  Congress  may  decide 
(having  all  the  facts  before  it)  as  to  their  continuance  by  making  a  very  specific  ap- 
propriation for  their  support,  or  none  at  all.  This  action  would  in  no*  way  embarrass 
the  work  of  the  Weather  Bureau,  and  preclude  the  possibility  of  any  one  charging 
this  service  with  anything  but  the  most  straight  forward  and  business-like  methods. 

MILITARY  TELEGRAPH  LINES  PROPER. 

Department  of  Dakota. — Fort  Totten-Lakota  section,  42  miles  long*  This  line  origi- 
nally extended  to  Larimore,  75  miles  from  Fort  ToM;en,  but  with  the  advance  of  the 
railroad  it  was  shortened  32  miles.  DeviFs  Lake  City,  on  the  north  side  of  DeviFs 
Lake,  would  be  the  proper  terminus  for  this  line,  as  it  handles  most  of  the  freight  and 
other  business  for  the  post ;  but  as  this  would  require  a  considerable  extension  of  the 
line,  and  as  the  greater  portion  of  the  line  from  Fort  Totten  to  Stump  Lake  is  in  need 
of  extensive  repairs,  it  would  seem  wise  to  build  a  new  lino  from  the  post  to  Totten 
Station,  10  miles  distant  on  the  Jamestown  Branch  of  the  Northern  Pacific  Railroad, 
where  connection  can  be  made  with  the  commercial  lino  to  Minnewaukou,  on  the  west- 
ern end  of  DeviVs  Lake.  Then  by  the  use  of  telephones  the  necessity  for  a  Signal 
Corps  man  at  Fort  Totten  would  cease  to  exist.  I  recommend  that  action  bo  taken  to 
build  this  line,  and  then  transfer  the  whole  of  it  to  the  acting  signal  officer  at  Fort 
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Totten,  this  service  continuiDg  to  famish  all  line  supplies  that  may  be  needed  at  any 
time,  bnt  the  post  authorities  caring  for  its  operation.  There  would  be,  in  my  opinion, 
no  difficulty  attending  such  action,  as  the  railroad  operator  at  Totten  Station  would 
attend  to  the  telephone  at  that  end  of  the  line,  and  commercial  business  would  be 
discontinned.  As  the  amount  of  business  is  exceedingly  small  compared  to  the  cost 
of  maintaining  the  present  lino,  this  arrangement  would  be  the  most  economical  to 
the  Government,  and  beyond  question  satisfactory  to  the  post  and  department  au- 
thorities. The  Western  Union  authorities  have  already  signified  their  willingness  to 
have  their  operator  at  Totten  Station  attend  to  that  end  of  the  line  free  of  charge. 
The  ''  this  line''  receipts  of  the  section  during  the  year  amounted  to  only  |7.23. 

Fort  Sisseton- Webster  section,  'SO  miles  long:  This  line  is  maintained  as  recom- 
mended above  for  the  Fort  Totten  section,  ex)cept  that  this  service  pays$;^  per  month 
to  the  Western  Union  operator  at  Webster  for  his  services  in  attending  to  the  tele- 
phone. This  is,  in  my  opinion,  an  unnecessary  expense,  as,  had  proper  steps  been 
origiually  taken  in  the  matter,  the  services  could  have  been  secured  ^atis.  The  sum 
18  excessive  for  the  amount  of  work  required,  but  I  doubt  if  any  action  can  be  taken 
now  that  will  alter  the  status  to  what  it  should  be. 

Bismarck-Fort  Yates  section,  55  miles  long:  This  line,  connecting  the  posts  of  Fort 
Abraham  Lincoln  and  Fort  Yates  with  Bismarck,  was  daring  the  year  placed  on  the 
poles  of  the  telegraph  aud  telephone  companies  from  Bismaftk,  via  Mandan,  to  Fort 
Abraham  Lincoln,  as  the  Signal  Service  poles  were  swept  away  by  the  flood  of  March, 
1887.  The  post  of  Fort  Abraham  Lincoln  has  not  been  furnished  an  operator  by  this 
service,  but  has  until  receutly  detailed  an  enlisted  man  from  one  of  the  companies 
stationed  there  for  that  duty.  Recently  a  request  was  made  for  a  Signal  Corps  man, 
which  could  not  be  complied  with ;  but  I  hope  during  the  present  year  we  will  be  able 
to  send  one,  as  this  is  an  important  post,  and  while  we  maintain  the  line  we  should 
furnish  the  operator.    The  **  this  line"  receipts  of  the  section  were  $150.^. 

The  Western  Union  line  from  Fort  Sully  to  Pierre,  Dak.,  is  operated  by  the  Signal 
Corps  observer  stationed  at  the  post,  and  kept  in  repair  by  troops.  So  far  this  ar- 
rangement has  given  satisfaction  to  all  concerned. 

Fort  Maginnis  section,  2'A'Z  miles  long:  Owing  to  the  extension  of  the  railroad  this 
section  was  shortened  135  miles  during  the  year,  so  that  it  now  extends  only  from 
Fort  Maginnis  to  Poplar  River,  instead  to  Fort  Bnford  and  Glendive  as  formerly.  It 
was  my  intention  to  recommend  the  closing  of  Poplar  River  Station  and  the  build- 
ing of  a  short  piece  of  line  from  the  present  line  to  the  railroad  at  the  forty-third  sid- 
ing, but  this  action  was  impracticable,  owing  to  the  need  of  an  operator  at  the  post  of 
Poplar  River;  the  railroad  office  being  a  mile  and  one-half  therefh>m.  Should  the 
rumors  of  the  contemplated  abandonment  of  Fort  Maginnis  and  Camp  Poplar  River 
prove  true,  this  section  can  be  sold  and  a  heavy  expense  saved  thereby,  as  there  will 
then  be  no  necessity  for  a  station  at  either  point,  nor  for  the  two  civilian  repair-men 
at  Galpin,  who  cost  this  service  $1,680  per  year  in  salaries  alone.  The  section  is  in 
fair  condition  only,  and  will  need  a  general  overhauling  and  some  new  poles  before 
winter.     "  This  line"  receipts,  $155.17. 

The  Fort  Custer-Custer  Station  section  is  30  miles  long,  and  in  good  condition. 
The  Custer  Station  office  is  oper;)ted  by  the  Western  Union  operator  at  an  expense  of 
$25  per  month,  which  expense  could  be  avoided  if  the  quartermaster's  agent  there 
could  do  the  work,  but  this  is  doubtful.     **Thi8  line''  receipts,  $106.23. 

Department  of  the  Missouri. — The  lines  in  this  department,  together  with  the  lines 
in  Texas  and  New  Mexico,  are  in  the  charge  of  Second Iji en t.  J.  H.  Weber,  Signal  Corps, 
stationed  at  San  Antonio,  Tex.  They  comprise  the  Ibllowin^  sections,  viz  :  The  Indian 
Territory  section,  198  miles  long,  and  the  Fort  Elliott  section,  17  miles  long.  In  ad- 
dition to  these  there  are  two  short  lines  connecting  Forts  Lewis  and  Crawford  with 
the  nearest  railroad  stations,  and  which  are  operated  as  telephone  lines  under  the 
control  of  the  post  authorities.  The  Fort  Lewis  line  costs  this  service  $30  per  month 
for  services  of  telephone  operator  at  Durango,  15  miles  from  the  post,  which  sum  is 
exorbitant  but  can  not  be  reduced  under  the  present  arrangement.  It  is  recommended 
that  this  line  be  turned  over  entirely  to  the  post  authorities,  this  service  to  furnish 
supplies  only.  The  said  authorities  could  no  doubt  arrange  to  have  the  line  operated 
free  of  charge  at  Durango.  No  commercial  business  is  done  over  the  Fort  Lewis  and 
the  Fort  Crawford  sections. 

The  Indian  Territory  section  extends  from  Fort  Supply,  via  Fort  Reno,  to  Fort  Sill, 
and  affords  these  important  posts  a  telegraphic  outlet  at  Woodward,  15  miles  south  of 
Fort  Supply,  on  the  Southern  Kansas  Railroad. 

From  present  indications  it  is  presumed  that  a  railroad  and  telegraph  line  will 
reach  Forts  Reno  and  Sill  before  another  year,  when  all  but  the  15  miles  from  Fort 
Supply  to  Woodward  can  be  abandoned.  Ninety-five  miles  of  line  formerly  belong- 
ing to  this  section  was  abandoned  on  January  I,  18H8,  owing  to  the  construction  of 
the  new  line  from  Fort  Elliott  to  Miami,  Tex.,  as  mentioned  further  on.  The  section 
is  kept  in  efficient  repair  by  troops  from  the  several  posts,  in  charge  of  the  general 
repair-man,  stationed  at  Cantonment.    Receipts  **  this  line/'  $211.50, 
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The  Fort  Elliott  section  was  bailt  during  December,  1887,  in  consequence  of  th« 
extension  of  the  Southern  Kansas  Railroad  to  a  point  within  17  miles  of  the  post. 
We  were  thereby  enabled  to  abandon  95  miles  of  Une  between  Fort  Elliott  and  Fort 
Supply,  and  as  the  new  line  was  built  of  old  material  and  by  the  labor  of  troops,  no 
expense  was  incurred;  while  the  abandonment  of  the  line  to  Fort  Supply  saved  con- 
siderable expense  on  account  of  repairs.     *^This  line^'  receipts,  $111.81. 

Civilians  are  employed  at  Woodward  and  Miami  at  |30  per  month  each,  and  a  gen- 
eral repair-ma  i  at  Cantonment  at  $75  per  month ;  all  of  which  is  necessary  and  rea- 
souable. 

Department  of  the  Platte, — The  lines  in  this  department  are  the  Fort  Bridger  section, 
10  miles;  the  Fort  Washakij  section,  152  miles;  the  Fort  McKinney  section,  51  miles; 
the  Fort  Du  Chesne  section,  67  miles;  and  Fort  Robinson  section,  75  miles. 

The  Fort  Bridger  section  will  soon  be  made  a  telephone  line,  and  the  necessity  of 
keeping  a  Signal  Corps  man  at  the  post  will  then  cease  to  exist.  The  civilian  opera- 
tor at  Carter  receives  a  salary  of  $25  per  month,  an  amount  in  excess  of  a  fair  com- 
P'Misation,  as  the  work  is  very  light ;  but  it  is  impossible  to  get  it  done  for  less  un- 
less the  post  authorities  can  arrange  the  matter  after  the  line  is  turned  over  to  them. 
"  This  line"  receipts,  $22.61. 

Fort  Washkakie  section  :  This  line,  with  the  approval  of  the  War  Department,  was 
leased  from  the  Western^  Union  Telegraph  Company  for  the  nominal  sum  of  $1  per 
annum,  and  was  placed  in  thorough  repair  by  troojps  from  the  post  during  the  past 
autumn;  this  service  furniij^ing  a  large  amount  of  material  and  iron  poles,  also  an 
officer  and  non-commissioned  officer  to  supervise  the  work.  It  is  a  very  important 
line  and  a  costly  one,  two  civilians  being  employed  on  it  at  an  aggregate  salary  of 
$115  per  month;  but  as  important  meteorological  reports  are  obtained,  and  a  line  is 
maintained  which  the  General  of  the  Army  has  stated  to  be  a  military  necessity,  the 
result  justifies  the  cost,  which  is  as  low  as  can  reasonably  be  expected.  **  This  line  " 
receipts,  $87.02. 

The  Fort  McKinney  section,  from  Fort  McKinney  to  Powder  River,  was  originally 
built  by  the  Quartermaster's  Department  to  connect  said  post  with  a  commercial  line. 
In  July  last,  at  the  instance  of  the  War  Department,  this  service  assumed  charge  of 
the  line,  put  it  in  good  repair,  and  by  an  arrangement  with  the  Wyoming  Inlaod 
Telegraph  Company  has  operated  it  since  September  10,  1887.  It  is  of  great  import- 
ance, and  as  a  present  arrangement,  by  which  we  obtain  the  necessary  operating 
services  and  also  meteorological  reports  at  the  small  expense  of  $60  per  month,  gives 
satisfaction,  I  recommend  that  it  be  continued.    Line  recepts,  $173.95. 

The  Fort  Du  Chesne  section  was  completed  during  last  September,  and  connects 
that  important  post  with  the  railroad  station  at  Price,  Utah.  It  was  built  by  the  la- 
bor of  troops,  this  service  furnishing  the  line  material  and  an  expert  lineman.  A  sig- 
nal operator  is  stationed  at  the  post  and  a  Signal  Corps  repair-man  at  Brock's  Ranch, 
near  the  center  of  the  line,  while.a  civilian  transfer  operator  is  employed  at  Price  at 
a  salary  of  $30  per  month.  A  civilian  can  also  be  employed  to  manage  the  repair  sta- 
tion at  Brock's  Ranch  for  the  low  figure  of  $30  per  month,  but  the  reduced  appropria- 
tion will  hardly  admit  of  this  during  the  coming  fiscal  year.  The  section  is  reported 
to  be  in  good  condition  at  present.     Line  receipts,  $111.31. 

The  Fort  Robinson  section  furnishes  a  telegraphic  outlet  for  the  jiost  of  Fort  Laramie 
via  the  railroad  office  at  Fort  Robinson.  It  is  in  fair  condition  only,  owing  to  decay- 
ing poles,  but  as  it  is  expected  that  the  railroad  will  reach  Fort  Laramie  before 
another  year,  it  is  not  advisable  to  undertake  very  extensive  repairs.  A  Signal  Corps 
operator  is  stationed  at  each  post.     Receipts  'Hhis  line,"  $27.21. 

Department  of  Texas  and  District  of  New  Mexico, — ^As  mentioned  before,  the  lines  in  this 
department  and  district  are  in  charge  of  Lieutenant  Weber,  at  San  Antonio.  There 
are  only  two  sections  left  in  Texas,  namely,  the  Brownsville  section,  100  miles,  and 
the  Fort  Davis  section,  22  miles.  In  addition  to  these,  a  short  loop  connects  depart- 
ment headquarters  at  San  Antonio  with  the  Western  Union  office,  which  is  operated 
by  the  observer.  In  New  Mexico  are  the  Fort  Stanton  section,  108  miles;  the  Fort 
Union  section,  9  miles,  and  the  Fort  Wingate  section,  3  miles.  The  last  two  lines  are 
operated  with  telephones  and  carry  no  commercial  business,  but  the  Fort  Union  sec- 
tion costs  us  $15  per  month  for  services  of  operator  at  Watrous,  which  should  be 
stopped. 

The  Brownsville  section  is  a  very  important  military  line,  as  it  famishes  the  only 
means  of  telegraphic  commnnication  with  Fort  Rin^^gold  and  a  section  of  country 
much  infested  by  outlaws  and  all  classes  of  criminals,  whose  capture  is  materially 
aided  by  the  use  of  this  line.  Signal  Corps  operators  are  stationed  at  Fort  Ringgold 
and  Brownsville,  and  a  civilian  at  $30  per  month  ax;  each  of  the  subposts  of  Santa 
Maria  and  Edinburgh.  The  entire  line  is  on  iron  poles,  but  has  recently  been  much 
dama^^od  by  floods  and  washouts,  and  it  is  proposed  to  reconstruct  it  along  a  better 
route  during  the  coming  fall.     Receipts  *'  this  line,''  $459.89. 

The  Fort  Davis  section  is  also  on  iron  poles,  and  is  in  excellent  repair.  The  trans- 
fer operator  at  Marfa  costs  this  service  $40  per  mouth,  which  is  exorbitant  bat  on- 
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AToidable  at  present.  It  is  belieyed  that  the  same  plan  recommended  for  the  Forts 
Totten,  Bridger,  and  Lewis  sections  can  be  pnt  in  operation  here  with  success ;  but 
only  the  very  beet  telephone  service  will  answer  for  this  important  post.  Receipts 
"  this  line,"  $65.32. 

The  Fort  Stanton  section  is  largely  on  iron  poles  and  is  maintained  in  very  efficient 
condition.  It  connects  an  important  post  with  the  commercial  lines  at  Lava,  and 
affords  telegraphic  facilities  to  several  settlements  in  the  vicinity.  It  is  operated  by 
the  Signal-Corps  men  at  Fort  Stanton  and  Lava.  The  employment  of  a  civilian  at 
Lava,  at  a  salaiy  of  $35  per  month,  has  been  suggested  in  place  of  the  enlisted  man, 
bat  as  there  wonld  be  no  increased  efficiency,  such  action  is  not  recommended  at 
present.    Receipts  'Hhis  line,"  $117.84. 

Department  of  the  Calumbia, — Second  Llent.  James  A.  Swift,  Signal  Corps,  assumed 
charge  of  the  lines  in  this  department  in  September  last,  and  has  also  b^n  engaged 
in  supervising  the  construction  of  the  Point  Reyes  line  since  May  of  the  present 
year.  The  lines  aggregate  341  miles,  in  sections  as  follows:  The  Fort  Klamath  sec- 
tion, 2^^  miles,  extends  from  Fort  Bidwell,  via  Lakoview  and  Ely,  to  Fort  Klamath, 
and  thence  via  Linkville  to  the  transfer  office  at  Ashland,  where  the  officer  in 
charge  is  stationed.  It  was  built  in  l882-'83,  the  poles  being  cut  by  troops  and 
pnt  up  green.  The  result  has  been  that  for  the  past  two  years  constant  interrup- 
tions have  occurred,  due  to  rotting  poles.  The  line,  in  order  to  render  anything 
like  efficient  service,  will  have  to  be  almost  entirely  rebuilt;  but  as  it  is  under- 
stood that  the  post  of  Fort  Bidwell  is  to  be  abandoned  soon,  none  but  the  most  neces- 
sary and  inexpensive  repairs  should  be  made  between  this  post  and  Fort  Klamath. 
Three  hundred  new  wooden  poles  are  uow  being  erected  between  Fort  Klamath  and 
Ashland,  but  this  will  be  a  very  temporary  and  slight  relief,  and  as  the  next  appropri- 
ation will  not  admit  of  a  larger  expense,  if  of  any  at  all,  I  recommend  that  a  special  es- 
mate  of  $3,000  be  submitted  to  rebuild  that  portion  of  the  line,  and  that  the  matter 
be  urged  as  one  of  importance.  It  will  require  every  cent  of  this  amount  to  put  the 
line  from  Fort  Klamath  to  Ashland  in  tirst-class  condition,  and  should  go  in  as  a  de- 
ficiency estimate.    Receipts  '*  this  line,"  $938.38. 

The  Fort  Canby  section,  28  miles,  and  the  Cape  Flattery  section,  80  miles,  have 
already  been  described  and  commented  upon  under  sea-coast  lines.  Tne  Fort  Spokane 
section,  61  miles,  was  sold  in  September  last  to  a  priinfite  company  which  had  offered 
to  purchase  and  operate  it. 

Department  of  California, — The  only  military  line  in  this  department  is  the  system 
of  cables  and  land  lines  connecting  the  Presidio  of  San  Francisco  and  Fort  Winfield 
Scott  with  the  military  posts  on  Alcatraz  and  Angel  Islands.  The  submarine  cable 
from  Fort  Mason  to  Alcatraz,  which  was  repaired  in  December  of  last  yearat  a  cost  of 
$350,  was  again  broken  by  an  anchor  in  the  following  March,  and  left  in  such  bad  con- 
dition as  to  render  further  repairs  impossible.  A  piece  of  spare  cable  has  been  ordered 
shipped  from  Astoria,  and  the  department  commander  has  promised  the  aid  of  the 
Government  tug  and  prison  labor  in  laying  it.  The  line  is  operated  by  the  military 
authorities  without  expense  to  ns,  but  has  been  a  very  heavy  expense  to  this  service  on 
account  of  the  frequent  and  costly  repairs  to  the  Alcatraz  cable.  If  an  appropriation 
could  be  secured  for  a  cable  across  the  Golden  Gate,  and  thence  by  land  line  to  Point 
Tibnron,  it  would  not  only  provide  a  safe  means  of  communication  with  the  islands 
named,  but  would  furnish  the  best  possible  connection  for  the  terminus  of  the  Point 
Reyes  line  at  Tibnron  with  the  signal  office  at  San  Francisco. 

Department  of  Arizona,— The  telegraph  lines  in  this  department  have  rendered  in 
a  miltary  sense  far  greater  service  in  tne  past  few  years  than  any  other  lines  owned 
by  the  Government.  The  Prescott  section,  197  miles,  from  Fort  Verde,  via  Whipple 
Barracks  and  PhoBuix,  to  Fort  McDowell,  with  outlets  to  commercial  lines  at  Pres- 
cott and  Phoenix;  and  the  Fort  Apache  section,  216  miles,  from  Fort  Apache,  via 
Fort  Thomas,  San  Carlos  Indian  Agency,  Fort  Grant  and  Willcox,  to  Fort  Bowie, 
with  an  outlet  at  Willcox,  have  rendered  the  service  mentioned  during  the  last  Apache 
campaigns.  The  service  has  been  efficient  and  satisfactory  to  the  department  com- 
mander. General  Miles,  but  he  has  asked  for  a  second  outlet  to  the  Apache  section  on 
the  ground  of  increased  efficiency.  There  can  be  no  question  but  that  this  request 
should  be  complied  with  had  this  service  adequate  means  to  do  so;  but  so  far  favor- 
able action  has  been  impossible.  Owing  to  the  extension  of  the  railroad  to  Phconix, 
30  miles  of  line  was  abandoned  between  that  point  and  Maricopa  in  July  of  last  year, 
and  the  department  commander  was  asked  to  consent  to  the  abandonment  of  the 
section  ffom  Phcenix  to  Prescott,  but  this  was  declined  on  the  ground  of  mili- 
tary necessity,  which  doubtless  far  outweighs  considerations  of  the  increased  ex- 
pense from  the  employment  of  two  civilians  at  an  aggregate  expense  of  $1,200  an- 
nually, and  the  two  Signal  Corps  men  who  would  have  become  available  had  our 
request  been  favorably  considered.  In  view  of  General  Miles's  wishes  it  is  recom- 
mended that  a  special  effort  be  made  to  furnish  sufficient  material  to  build  a  line 
from  Fort  Apache  to  Holbrook  on  the  Atlantic  and  Pacific  Railroad ;  or,  from  San 
Carlos  to  Fort  McDowell,  which  alternative  is,  in  my  opinion,  a  far  better  solution  of 
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the  qaestion  than  the  original  proposition.  I  believe  we  conld  gather  together 
enough  old  material  to  bnild  this  line,  about  60  miles,  and  hope  that  this  action  will 
be  taKen  in  the  near  future.  It  would  not  cause  any  increased  expense,  and  the 
troops  could  build  it.  It  has  been  suggested  that  as  a  civilian  conld  be  employed  at 
Willcox  at  |40  per  month,  it  would  be  in  the  interest  of  economy  to  have  him  replace 
the  enlisted  operator,  but  it  is  doubtful  jLf  the  appropriation  would  admit  of  it,  and 
no  present  necessity  exists  for  the  change. 

The  telephone  line  from  Fort  Hdachnca  to  Huachuca  Station,  7  miles,  being  no 
longer  used,  was  sold  at  auction  last  April  Another  telephone  line  in  this  depart- 
ment, viz,  from  Fort  Lowell  to  Tucson,  7  miles,  costs  this  service  .$50  per  year  for  rent 
Of  telephones  and  services. 

The  lines  in  the  Department  of  Arizona  have  continued  to  be  in  charge  of  Second 
Lieut.  W.  A.  GlassfonJ,  Signal  Corps,  stationed  at  Whipple  Barracks,  except  those 
in  the  district  of  New  Mexico,  as  before  mentioned. 

''  This  line"  receipts  of  the  Apache  section,  $598.78 ;  of  the  Prescott  section,  $828.32. 

To  recapitulate:  If  the  foregoing  recommendations  relative  to  the  Forts  Totten, 
Bridger,  and  Davis  sections  can  be  carried  out,  three  men  will  be  saved,  three  sta- 
tions of  small  value  abandoned,  and  an  expense  of  $780  a  year  in  salaries  avoided ;  and 
if  those  for  Forts  Sisseton,  Custer,  Lewis,  and  Union  can  be  executed,  a  reduction  of 
$1,080  per  year  will  be  the  result.  A  man  at  Brock's  Ranch  and  one  at  Willcox  can 
be  replaced  for  $360  and  $480  per  year,  respectively.  A  further  saving  can  be  made  at 
Woodward  and  Miami  by  the  adoption  of  the  same  plan  recommended  for  Forts  Bridger, 
Ouster,  etc.,  but  this  can  not  be  put  in  operation  at  Woodward  while  the  line  south  of 
that  point  remains  in  operation.  The  plan  of  replacing  paid  employ^  by  men  with- 
out pay  looks  at  first  glance  like  an  impossibility,  but  wnen  it  is  considered  that  the 
Quartermaster's  Department  has  at  each  of  the  points  named  a  paid  employ^,  and 
that  each  of  the  said  lines  will  use  telephoDes  where  skilled  operators  are  unnecessary, 
the  matter  becomes  easy,  but  will  require  the  approval  of  and  action  by  the  War  De- 
partment. At  such  of  these  points  where  the  Quartermaster's  Department  may  have 
no  employes,  the  Western  Union  or  railroad  officials  can  be  secured  by  application  to 
the  proper  authorities  of  the  companies,  as  noted  above  in  the  case  of  the  Fort  Totten 
section.  The  saving  brought  about  by  this  action  can  be  used  in  the  repairs  of  the 
Fort  Klamath  and  other  impoAant  sections  that  stand  in  need  of  it,  thus  adding 
greatly  to  their  efficiency  and  performing  the  work  expected  of  us  by  both  Congress 
and  the  War  Department.  WiDh  the  exception  of  the  fine  suggested  in  Arizona  from 
San  Carlos  to  Fort  McDowell,  and  the  line  to  Totten  Station,  no  new  lines  can  pos- 
sibly be  built  during  the  coming  fiscal  year. 

The  following  statement  shows  the  number  of  miles  of  military  and  sea-coast  lines 
in  operation  on  July  1, 1888,  in  each  department;  the  expenditures  incurred  during 
the  past  year,  approximately,  in  the  maintenance,  operation,  and  repair  of  the  lines; 
and  their  earnings  on  account  of  commercial  business  transacted  over  them,  viz : 

Miles. 

Department  of  Dakota 382 

Department  of  the  Missouri : 239 

Department  of  Texas 124 

Department  of  the  Columbia ^ 341 

Department  of  California k 12 

Department  of  Arizona n 540 

Department  of  the  Platte • 375 

Department  of  the  East '.,..  453 

Total 2,466 

Expenditures. 

Rents  of  offices $1,700.00 

Salaries  of  civilian  employes 12,600.00 

Line  repairs 5,400.00 

Line  material 4,800.00 

Battery  material 1,400.00 

Instruments  and  tools •      600.00 

Stationery 600.00 

Telephones 300.00 

Lights 400.00 

Incidentals 2,200.00 

Total 30,000.00 

Total  "  this  line  "  receipts ,., ,...     6,564,36 
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The  work  of  the  lelemph  diyision  of  this  office  has  oonsistod  dniing  the  year  in 
kuftdliog  all  oonesponaenoe  on  telegraph  business,  auditing  all  bills  for  telegraphio 
■errioes  rendered  by  oommeroial  companies  and  for  line  repairs,  recommending  the 
action  taken  on  all  expenditures  of  any  character  relative  to  tel^raph  lines,  prepar- 
ing all  spci^cations  lor  materials,  cables,  etc.,  and  in  a  word  supervising  the  tele- 
naph  woriL  of  the  service.  The  clerk,  Sergeant  Robert  Seyboth,  has  been  on  this 
duty,  while  eieht  operators  have  performed  the  work  of  the  telegraph  room.  These 
men  have  penonned  their  duties  faithfully  and  efficiently. 

One  million  and  twenty-one  thousand  cipher  words  ?  weather  reports)  and  70,000 
telegrams,  other  than  cipher  reports,  were  sent  from  ana  received  at  this  office  dur- 
ing the  year.  Onb  hundred  and  seventy-nine  bills  of*  telegraph  companies  for  serv- 
ices rendered  were  audited,  and  abetracts  prepared  for  a  period  of  six  months,  showing 
in  detail  tho  number  of  words  sent  and  received  over  circuits  wholly  or  in  ]^art  made 
up  of  subsidised  lines.  The  new  telegraph  cipher  code,  devised  by  the  Chief  Signal 
Officer,  was  used  during  the  year,  and  proved  entirely  satisfactory.  Its  use  result^  in 
a  saving  to  the  Government. 

For  temporary  convenience  of  administration  the  telegraph  division  was  merged 
Into  the  stations  division  by  instructions  Ko.  48,  of  1887,  but  was  re-established  as  a 
semiTate  division  on  Jnly  1, 1888. 

Kespectfhlly  submitted. 

F.S.DAT, 
Second  XisufsiMii^  Skndl  Corp;  TeUfropk  0§Mt* 

WAB  88— VOL  IT ^11 
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BEPOBT  OF  THE  OFFICER  IN  CHARGE  OF  THE  COBBESPONDENOE  DI- 
VISION. 

Signal  Office,  War  Drpartmknt, 

Watikimgtwk  Citg,  June  30«  1888. 

Sib:  I  have  the  honor  to  sahmit  the  report  of  the  conespondeDce  division  for  the 
year  ending  Jane  30^  1888. 

Second  Lient.  Jamee  Mitchell,  Siffnal  Corpe,  was  in  charge  of  the  diyision  to  Jane 
1, 1888,  when  Second  Lient.  Frank  W.  Ellis,  Signal  Corps,  assomed  charge. 

This  di  vision,  the  headquarters  or  a^J^tant's  office  of  the  serrice,  issues  general  and 
special  orders,  circulars,  and  instructions ;  secures  transportation  for  the  moTements 
of  the  enlisted  men ;  conducts  cprrespondence  with,  and  the  educational  examination  of 
candidates  for  enlistment,  the  correspondence  relative  to  the  enlistment,  re-enlistment^ 
discharge,  furlough,  and  leave  of  abeence  of  the  men  of  the  service,  and  the  general 
correspondence  of  the  Bureau  on  matters  with  which  none  of  the  other  divisions  are 
charged ;  records  and  copies,  mails,  etc.,  the  letters  received  and  sent,  respectively, 
of  the  stations  division ;  and  reports  upon  the  applications  for  pension  by  the  men 
of  the  Signal  Corps  during  the  war.  These  duties  niftve  been  performed  more  expedi- 
tiously than  usual  and  with  a  decreased  clerical  force,  the  number  of  clerks  on  duty 
in  the  division  at  the  beginning  of  the  fiscal  year  being  fifteen  and  at  the  dose  eleven. 
This  reduction  was  accomplish^  by  changing  the  old  and  cumbersome  metiiods,  which 
absorbed  too  large  a  part  of  the  time  of  the  clerical  force.  Some  of  these  methods 
appeared  to  have  no  other  result  than  to  take  up  the  time  of  the  clerks.  This  was 
especially  noticeable  in  the  handling  of  the  letters  coming  into  the  Bureau,  of  which 
there  is  an  enormous  number  annuallv.  and  each  of  which^  the  unimportant  no  less 
than  the  important,  had,  under  the  old  system,  to  be  caieiully  briefed  and  the  brief 
copied  into  a  book  of  record.  Except  in  the  case  of  matters  of  some  moAent,  thia  brief- 
ing and  recording  of  ''letters  received"  has  been  dispensed  with ;  the  change  not 
only  resulting  in  less  labor,  but  allowing  earlier  action  to  be  had  in  each  case.  Many 
changes  have  been  made  in  other  divisions  to  the  same  end,  such  as  dividing  the  boolu 
of  "  letters  sent"  into  series,  with  reference  to  their  contents,  thus  obviating  the  ne- 
cessity of  indexing  subjects ;  the  use  of  skeleton  letter-forms,  on  which  all  that  can 
be  is  printed,  thus  reducing  to  a  minimum  the  amount  of  writing  necessary ;  the  dia- 
continuance  of  the  practice  of  sending  letters  of  transmittal  with  oheok^  of  whidi 
many  hundreds  were  formerly  mailed  monthly ;  the  discontinuance  of  letters  ac- 
knowledging receipt  of  orders,  circulars,  etc.,  of  which  about  20,000  were  received 
annually.  It  is  believed  that  much  can  yet  be  accomplished,  especially  In  other  di- 
visions of  the  of&ce,  by  the  adoption  of  simpler  methods,  but  it  is  not  conddered  advis- 
able to  suggest  any  changes  at  present,  in  view  of  the  fact  that  the  War  Department 
board  now  considering  this  general  subject  will  probably  soon  report  its  conclnBiona, 
when  the  Secretary  of  War  will  no  doubt  promulgate  inslomotions  for  the  several  bu- 
reaus. When  this  Bureau  has  removed  to  its  new  q^uarters.  which  will  be  at  an  early 
date,  opportunity  will  be  presented,  by  the  proximity  of  tne  now  scattered  dividons 
and  the  consequent  facility  of  intercommunication,  for  improvements  in  the  perform- 
ance of  the  clerical  work,  such  as  the  consolidation  of  the  severd  dividons  now  keep- 
ing independent  sets  of  letters  received  and  sent. 

The  daily  report  of  work  made  by  each  clerk  to  the  chief  clerk,  required  by  War 
Department  orders  published  in  1887,  has  been  kept  up  during  the  year.  The  time 
expended  in  this  may  be  said  to  be  eauivalent  to  that  of  two  clerks  daily,  an  expendi- 
ture of  time  which  does  jiot  seem  to  oe  counterbdanoed  by  any  good  effect. 

Inclosed  herewith  are  the  following  lists,  in  duplicate : 

Stations  inspected  during  the  year.    (For  this  fist  see  Appendix  No.  7.) 

Names  of  places-at  which  the  establishment,  etc.,  of  stations  was  requeeted  but  not 
favorably  conddered. 

Names  of  meterological  committees  of  boards  of  trade,  ohambers  of  oommerpO|  eto.f 
irhich  were  in  communication  with  the  Chief  Signd  Ofl|oer  4Qxlng  th^  ye#r, 
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The  following  is  the  namber  of  oommiinicatioiis,  etc.,  sent  firom  and  reeeWed  in  all 
the  diyisionB  of  this  office  during  Hie  year : 

Gommunications  received,  including  incloBurea  and  meteorological  forms. .  314, 871 

Communications  sent,  including  orders,  etc. ,  distributed 159, 761 

Bulletins,  weathermaps^  annuafreports,  and  other  publications  distributed 

£rom  Washington 214,277 

Total 688,899 

Telegrams : 

Cipher  words  of  reports  sent  and  received 1,021,000 

Telegrams  other  than  weather  reports  sent  and  received ..  70, 000 

I  am,  very  respectfully,  your  obedient  servant, 

Frank  W.  Ellis, 
*Seoond  Lieutenant,  Signal  Corpe,  Assietant  and  A^utani, 

The  CmEV  Signal  Officer. 


Liet  cf  hoards  of  trade,  ohamhere  of  commerce,  and  other  organigationa  which  had,  dur» 
tag  fiscal  year  endUng  June  30, 1888,  meieorologioal  committees  conferring  toith  the  Chief 
Signal  Offleer  of  the  Army. 


Place. 


AlpenA,  Mich . 


AngnsU*  Oa 

Bismsrck,  Dak  . . . 
Blockldaad^B.!. 


Biii&ao,K.  Y 


Charleston,  S.  C  ... 

Do 

CharloUe,  N.C.... 
Chattanooga,  Tenn 


Clereland,  Ohio. 
CoDAttdia,  Kaos 


Detroit^  Hldh 

Dalath.Minn 

Brie,  Pa 

Oalreaton,  Tex  ..... 


Grand  Haren,  Hioh. 


Jeokwrnrille,  Fla 
Kooknk,  Iowa ... 


La  Crome.  Wis  . . 
Loo  Angelas,  Cal 

LonisTillo,  Ky ... 


HontiEomerr,  Ala. 
Norfolk,  Ya 


Northfleld,  Vt . 
Pensaoola,  F2a 


Portland,  He 

Portland,  Oregon 


Rapid  City,  Dak. 


Springfield,  m. 


WilmiQgton,  N.  O 


Name  of  organisation. 


Board  of  Underwriters 


Angosta  Cotton  Bsohange. 
Chamber  of  Commeroe  . . . . 


Ban  Diego,  Cal , 

Sandnalur,  Ohio ^ 

SaTannan,  Oa , 

Saint  Lonis,  Ho 


Herohants'  Exchange. 


Chamber  of  Commeroe . . . 

Kerchanta*  Exchange 

Chamber  of  Commerce  . . . 
do 


Board  of  Trade. 


Board  of  Trade 

do » 

do 

Cotton  Exchange  (commit- 
tee on  inlbrmatton  and 
statiatics). 


JackaonTille  Board  of  Trade 
Yonng  Ken's  Bnalneso  As* 
oooiatlon. 

Board  of  Trade 

Los  Angeles  Board  of  Trade 


'  Polyteohnlo  Society. 


Cotton  Bxohange 

Norfolk  and  Fortsmoath 

Cotton  Exdiange. 
Board  of  Tmstees 


Board  of  Trade  and  Ex- 
change. 

Board  of  Trade 

Chamber  of  Commeroe  and 
Board  of  Trade. 

Board  of  Trade 


Society  of  Natural  History. 

City  Council 

Savannah  Cotton  Exchange. 
Herohants'  Exchange 


City 


Chamber  of  Commerce . 


Committees. 


Henry  S.  Seage,  John  N.  Kelley,  J.  D.  Holmes, 

B.  F.  Luce,  Chas.  H.  Lnce. 
W.  F.  Alexander,  L.  A.  Adams,  W.  J.  Craig. 
F.  A.  Leavenworth,  A.  D.  Oray,  E.  L.  Fannoe. 
B.  B.  Mitchell,  Bay  S.  Littlefleld,  Chas.  E. 

Perry. 
Nathan  C.  Simons,  Frank  W.  Fiake,  Chas.  H. 

Arthur. 
L.  D.  DeSanssnre,  J.  L.  Sheppard,  S.  Y.  Stewart. 
Geo.  W.  Bell,  T.  Follett  Ware,  John  Dougherty. 
T.  F.  Drayton.  S.  A.  Cohen,  w.  W.  Flemming. 
Dr.  J.  W.  Baohman,  J.  B.  Nioklin,  Hogh  White- 
side, D.  B.  Loveman,  J.  F.  Loomis. 
B.  K.  Winslow,  chairman ;  B.  T.  Lyon,  Capt. 

W.  B.  Goyles. 
B.  H.  KoEkron,  Theo.  Lalng,  Prof.  T.  A.  Saw- 

hilL 
T.  G.  Craig,  J.  M.  Jamison,  C.  W.  Baird. 
W.  Yan  Bnint,  E.  A.  Gilbert,  O.  C.  Hartnum. 
J.  J.  WadswortlLH.  S.  Jones,  Geo.  Piatt 
F.  Lainsners,  H.  Drier,  B.  Bomefl^d,  G.  Heyl, 

B.  B.  Hawley. 

Hon.  Dwight  Cntler,  T.  W.  Kirby,  G.  W.  A. 

Smith. 
Dr.  A.  S.  Baldwin,  Beed,  Clark,  Bower,  Foerlie. 
J.  B.  Weil,  A.  E.  Matless,  Arthur  Koody. 

D.  A.  McDonald,  John  Baa,  J.  H.  Sieman. 
Eugene  Germain,  Yinton  L.  Mitchell,  W.  A. 

Clinton. 
B.  A.  Grant,  James  L.  Howe,  Laf  Joseph,  B. 

H.  Mark. 
Jno.  W.  Durr,  J.  D.  Beals,  F.  M.  Fisk. 
John  N.  Yaughn,  Adam  IMtweU. 

Dr.  Geo.  Nichols,  Hiram  Atkins,  Dr.  Wm.  R 

Mayo. 
S.  C.  Cobb,  H.  Barrs,  J.  M.  TarbeL 


Gyros^H.  Farley  M.  N.  Bich^WjUiMi  Senter. 
H.  Himes. 


Bev.  Dr.  Geo.  H.  Atkinson,  E.  H.  Page,  GeOb 


G.  E.  Bailey,  Y.  T*  MoGUlionddy  J.  B.  Brennaa, 

O.  L.  Cooper,  W.  H.  MitcheU. 
Dr.  G.  W.  Barnes,  Dr.  H.  W.  Ckmld.  C.  J.  Fox. 
J.  C.  Estea,  B.  B.  Schuck,  Chas.  H.  Moss. 
G.  M.  Hoist,  A.  L.  Hartridge.  J.  J.  Wilder. 
Isaac  M.  Mason,  B.  E.  MT  Bain,  Wallace  Dela- 

field,  John  Bird,  Conrad  Fink,  Thoo.  H.  Wud, 

H.  M.  Blossom. 
Frank  Fleury,  Pro£  J.  H.  CdUina,  H.  W.  Clea- 

denin,  Geo.  SL  Connolly,  Wm.  Bldgl^y,  B.  B. 

Hoover,  Jno.  M.  Garland,  G.  S.  Dana. 
F.  W.  Ketohner,  Wm.  L.  Derosettk  Gea  HirIm. 
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JA$i  of  places  for  which  tkOions  haoo  Jfoen  reqiteiied  dmrUtglUodl  yarn*,  lui  mot  miMUkti 

to  JW30, 18»8. 


California : 

Moant  Hamilton,  Jannary  2. 1688. 

RiToraide,  April  14, 1688. 
Dakota : 

Miles  City,  January  4,  1668.         ' 

SioQx  FallB,  Maroh  3, 188a 
Florida: 

Sand  Key,  January  16, 1886. 
Georgia: 

Macon,  May  17, 1888. 
UllDOis : 

Makanda,  Maroh  8, 1886. 
Iowa: 

Council  Bluffs,  February  27, 1888. 

Orinnell,  February  7, 1868. 
Kansas : 

Wilson,  December  90, 1687. 
Kentucky : 

Franklin,  April  1, 188a 

Warfleld,  August  22, 1667. 


Maryland: 

CoTO  Pointy  NoYamber  28, 1687. 
Missouri: 

Cape  Girardeau,  Maroh  21, 1686. 

Chtllicothe,  December  13, 1867. 

Doniphan,  April  9, 186a 

Glai^w,  March  9,  lS6a 

Louisiana,  June  25»  1688. 
New  Mexico : 

Las  Vegas,  February  20, 186a 
NewTork: 

Point  Petef ,  January  21, 186a 
PennsylTania: 

Lewisburffh,  September  90|^1887. 

NopsonooK,  February  18, 1886. 

Philipsburgh,  December,  13, 1887. 
Texas: 

Cuero,  April  7, 1868. 
Wyoming: 

Douglas,  Nirrember  1, 1687,  - 
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RBPOET  or  THB  OFFIOBE  IN  CHARGE  OF  STATIONS  DIVISION. 

Signal  Office,  War  Dxpartmbiit, 

Wa$hington,  Jwne  90,  1888. 

Sir:  I  have  the  honor  to  saomit  the  following  report  di  the  operations  of  the  sta- 
tions division  of  this  office  for  the  year  eoding  this  day.  A  separate  report  of  the 
telegraph  work  will  be  made. 

As  the  daties  performed  and  the  work  snperylsed  by  this  division  have  been  given 
in  detail  in  previous  reports,  a  repetition  wm  not  be  necessary  here.  They  have  con- 
tinned  to  increase  in  importance  and  volume. 

No  material  changes  have  been  made  in  the  number  of  special  river,  special  display, 
special  cotton-region,  and  special  rain-fall  stations  dnriog  the  year.  An  increase  was 
impossible,  and  oareml  Judgment  and  strict  economy  were  necessary  to  carry  on  the 
branch  systems  without  interruption  to  the  end  of  the  year  and  to  prevent  financial 
embarrassment. 

Such  changes  as  have  been  made  in  substations  have  resulted  from  a  close  study  of 
the  needs  of  the  communities,  as  represented  by  the  local  interests. 

Stations  have  been  establidied  and  discontinued  as  follows : 


StiltiOB. 


Opened: 

Port  WMhftkle,  Wyo , 

Fort  McKiimcy,  Wyo , 

GaraonCity,  Nov 

Fr«8DoCi^,  Cal 

SpriogfleldiMo 

LezinEtoii,&y 

New  Bmnswlok,  N.J 

Titiuyille^  FU , 

Colorado  Springs,  Colo  . . . . . 

Crete,  Nebr , 

Fort  Da  Gheene,  Utah , 

Rapid  Cl^,Dsk 

Japiter,  Fla , 

Ckwed: 

Moont  Waahingtoa,  K.  H* 

Chineotea£Qe,va... 

Sitka.  Alaska 

Deadwood,  Dak 

University,  Hiss 

FTioeo,TJtoh , 

Fort  Apache,  Aria 

Xecanalia,  ICieh , 

Maokinaw  City.Mioh 

Las  Animas,  Colo , 

To  be  opened,  1888: 

Saolt  de  Ste.  Marie,  ICioh. ., 

Paeblo,Colo 

Maolstee,Miota 

Harrislmrg,  Pa 

Wiehita^Kaas 

Kansas  City,  Ho 

Parkersbnxgh,  W.  Ya 


IMrdonlsr. 
Opened:' 

Brook's  BanehfUtah.. 

Sebastian,  Fla 

Chieamiooinioo^  V.  G. . . 
Fort  Robinson,  Nebr  .. 
Fort  Stereos,  Oregon . . 

Anbom,  Ala 

Fort  Apaeheu  Aria 

XflosBSlw,  Kieb 

UniTersity,  Miss 


Fidy 
Do. 


Aug.  1 
July  96 
Jidv    1 

Da 

Do. 

Do. 

Do. 
Sept.   1 
Jan.     1 

Da 

Sepl  in 
Jvly  1 
Sept  30 
Dea  81 
Mar.  81 
Jan.  1 
Mar.  81 

Do. 

Da 
May  81 

Jnly    1 

Da 
Da 
Da 
Da 
Da 


Not.  U 
Jan.   81 

Do. 

Da 

Da 
Feb.    1 

Da 


TUrd  or<ar— Contiaiied. 
Closed: 

Maricopa,  Arli 

Fort  Spokane,  Wash 

Cape  Henlopen,  Del 

Ocean  City.Md 

PhcBDix,  Aria 

Chicamioomioo,  N.  C 

Xdgartown,  Mass 

Wash  Woods, N.C 

Riwr, 
Opened: 

Sionx  City,  Iowa 

Madison,  Ark 

Opened: 

Frankfort,  Ky 

PortsmontlLOhio 

ZanesTillti,01iio , 

GaUlpolis,Ohio 

CirolevUlcObio 

Charleston,  W.Ya 

Hinton,W.Ya , 

CatlettsbarghfKy , 

I«oal8a,Ky 

Falmonth,Ky , 

VM»imtt>*i,  **"»f xii  ...1 

Closed: 

Cohisa,  Cal .«••• 

Folsom  City,  Gal 

MarysTille,Gal 

OronQaCal ...  , 

BayoaSara,La 

Kansas  Ci^,  Mo 

CMtoii  nj^fsa. 
Opened  t 

Cnero,Tez1 

Cheneyrille.  Lat 

Conshatta  Ghntc^  Lat 

Closed: 

OneraText 

Cheneyrille,  Lat 

Conshatta  Ghatc^  Lat 


Date. 


July 

26 

Aug. 

8 

July 
Do. 

1 

Jnly 

26 

May 

1 

June 

1 

May 

1 

Jnl 


dy   1 

DO. 


Jul 


SL 


Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Aug.  IS 

Not.     S 

Da 

Do. 

Da 
Not.    15 
Jane   30 


Sviitib     1 

Not.    90 
Da 
Da 


*Be^)pened  Joaa  IS. 


Itf 
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Station. 

Data 

Station. 

Data 

CMUm  r^j^ion— Continned. 
CloM^d;  Oontliiiied. 

Sept.    14 
Not.    29 

Do. 

Da 

Da 

Da 
Dea    22 

Da 

Do. 

Da 

Da 

Da 
Feb.     11 
Hay      5 

Opened: 

Delaware  Breakwater.  Del 

Jnly     1 
Sept     1 
OcL       3 

TtiTtnlng'limm-  A1f|  ^-_ _ 

ApalaohiooUs  Fla| 

Port  liaTaoa  Tex ...--x.,.,- 

AantlD. Tex  ................. ...w^.- 

Calenk  Ala 

Bristol,  B.  I 

Nov.      1 

Grenada.  Miss 

Glen  HaTen.  Mich 

May      1 

Masnoliak  Ajrk 

Mackinaw  CitT.  Mioh 

Apr.      1 

Weimar.  Tex 

Great  Point,  Mass 

Jnne     1 

AnderaoiL8.G.... 

Highland  Beach.  N,  JT r..- 

May    21 

Orreenville.  Ala 

Closed: 

Saint  Angnstine,  Fla ............... 

iT^vitiiA^t.  Ark  T--,.-Tr-»-T 

Paris,  Tenn ^- 

Jan.      1 

SaliB^nrv. If.C  ...... .....^. . ..f-T  r- 

Cedar  Trm  Neei;.  Mass 

May     16 

TenaMfle.  K.  C 

Manistee* Mich  ..' r.  tt- 

JjSBtb    80 

ODeloaaaa,  La 

- 

ArkanuM  City.  Ark 

tSenrice  interrupted  September  1. 
DAILY  INDICATIONS— WEATHER  SIGNALS —COLD- WAVE  SIGNAL. 

About  1,100  cities  and  towns  outside  of  Washington  City  hare  been  farnieihed  with 
the  daily  indications  by  telegraph  or  telephone,  at  the  expense  of  this  serriee.  Six 
hcTndred  and  twenty-five  new  display  points  have  been  established,  and  90  diacontin- 
ned  for  various  reasons,  principally  for  failare  to  properly  display  the  signals. 

As  a  means  of  obtaining  a  general  expression  as  to  the  valaeof  the  weather  signals, 
and  for  the  purpose  of  ascertaining  the  names  of  places  at  which  the  reports  were  not 
used,  a  letter  was  sent  on  Jnne  1,  1888,  to  all  stations,  requesting  that  they  inform 
the  Chief  Signal  Officer,  on  or  before  June  25, 1888,  of  any  special  reasons  why  the 
reports  furnished  should  be  continued,  as  it  was  deemed  but  Just  that  special  causes 
should  receive  due  consideration  in  case  a  reductiop  should  be  made. 

The  very  large  number  of  replies  received  to  the  foregoing  letter  indicates  that  the 
interest  manifested  in  the  weather  sisals  is  very  considerable,  and  demonstrates  to  a 
certainty  that  this  manner  of  disseminating  weather  reports  is  exceedingly  popular. 

Each  weather-signal  display  man  receiving  the  indications  and  cold-wave  warnings 
at  Qovernmeut  expense  has  been  furnished  with  a  supply  of  monthly  forms,  penalty 
envelopes,  circulars  for  general  distribution,  and  a  copy  of  the  letter  setting  forth 
the  conditions  on  which  telegrams  of  weather  predictions  are  furnished. 

Numerous  letters  having  been  received  inquiring  as  to  the  number  and  kind  of  flags 
to  be  displayed  under  certain  conditions,  a  printed  circular  illustrating  displays,  when 
double  predictions  are  received,  was  mailed,  on  May  1,  to  each  displayman  for  kia  in- 
formation. 

At  the  beginning  of  the  fiscal  year  a  number  of  stations  had  not  been  designated  to 
display  the  cold-wave'signal,  but  at  the  approach  of  winter,  upon  the  urgent  request 
of  the  business  interests  of  the  sections  covered,  others  were  added  to  the  list,  so  that 
now  there  are  but  few  second-order  st  ations  which  do  not  display  this  popular  signa 
when  necessity  requires. 

It  became  necessary^  early  in  the  year,  owing  to  the  large  increase  in  the  number 
of  places  furnished  with  the  indications  and  cold- wave  warnings,  in  order  to  secure 
greater  efficiency  of  service  and  more  speedy  delivery  of  messages,  to  select  central 
points  as  centers  from  which  the  weather  messages  could  be  sent. 

The  following  have  been  authorized  and  still  continue  as  distributing  centers. 

Boatotiy  Metta. — For  the  New  England  States. 

New  York  City, — For  New  Tork  State,  and  convenient  points  in  northern  New  Jer- 
sey, Pennsylvania,  and  western  Connecticut. 

Philadelphia,  Pa» — For  New  Jersey  and  eastern  Pennsylvania. 

ColumhuSf  0/ifo.— For  Ohio,  northern  Kentucky  and  western  part  of  West  Virginia. 

Detroitf  Mich. — For  lower  Michigan  and  northwestern  Ohio. 

Chicago,  III. — For  southwestern  Michigan,  northern  Illinois,  southern  Wisconsin, 
eastern  Iowa. 

Saint  Paul,  Minn, — For  Minnesota,  western  Wisconsin,  and  eastern  Dakdta. 

Omaha,  Ntbr, — For  Nebraska  and  western  Iowa. 

Saint  Xout8,  Mo, — For  Kansas,  Missouri,  and  southern  Illinois. 

Indianapolis,  Ind, — For  Indiana. 

Nashville,  Tenn.— For  Tennessee  and  southern  Kentucky, 

Little  Rock,  Ark, — For  Arkansas. 

Memphis,  Tenn,— For  adjacent  towns  and  for  Mississippi. 

Montgomery,  Ala. — For  Alabama  and  western  Georgia. 

Columhiay  S,  C— For  South  Carolina  and  eastern  WM)rgia. 

Charlotte,  N,  C— For  North  Carolina  and  southern  Virginia. 

*/ifelmmpiile,  /Z«.~For  Florida  and  convenient  points  MUaoent. 
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Denver^  Colo»  —For  eonTenient  points  a^aeent. 

San  FrtmeUoOf  Cah^For  California. 

Mi1wauke$y  ^fw.— For  Wisconsin. 

^019  Orleans,  La, — For  Louisiana  and  eastern  Texas. 

LtmimfUle,  Kp. — For  Kentncky. 

PiUahurgh,  JPo.— For  western  Pennsylvania,  eastern  Ohio,  and  northern  West  Vir 
ginia. 

An  additional  advantage  is  gained  from  thos  grouping  the  weather  reports,  that  of 

^obtaining  telegraphio  rates  at  reduced  figures.    The  cost  of  telegrams  from  these 

centers  is  as  follows:  Twenty-five  messages,  or  less,  one-half  Government  rate ;  over 

25  messages  and  less  than  100  messages,  one-third  Government  rate ;  100  messages,  or 

over,  ono-qnarter  Government  rate. 

WIND  SZaVALa— PAT  OT  J>ISBLAYVK!X, 

• 

In  July  the  '<On-shore"  siffoalsof  this  service  were  discontinued,  more  than  a  year's 
experience  having  proved  this  system  of  signals  to  be  unsatisfactorv. 

On  September  1,  the  new  system  of  wind  s^^nals,  devised  bv  the  Chief  Signal  Officer, 
went  into  ^neral  use  at  the  various  cautionary  stations  of  this  service,  and  for  the 
first  time  signals  were  used  to  distinguish  between  light  and  severe  stomas,  and  to  in- 
dicate whether  the  storm  center  baa  reached  or  passed  the  displav  station.  The  new 
svstem  has  given  very  general  satisfaction,  and  has  demonstrated  its  superiority  over 
that  formerly  used. 

On  December  15  the  display  of  signals  was  discontinued  for  the  season  on  Lakes 
Superior,  Huron,  Erie,  Ontario,  and  Michigan ;  except  at  MUwaukee,  Wis.,  and 
Grand  Haven  and  Lndin^ton,  Mich. 

Signals  were  resumed  m  the  spring,  as  fbllows:  On  Lakes  Erie  and  Ontario,  on 
May  1 ;  Lake  Huron,  on  May  10 ;  and  on  Lakes  Michigan  and  Superior,  on  May  15. 

Id  order  to  make  the  compensation  of  displaymen  commensurate  with  the  duties 
performed  by  them,  a  fixed  price  has  been  allowed  for  each  signal  displayed,  begin- 
ning with  October  1.  Several  defects  have  been  found  in  this  plan,  and  during  the 
next  fiscal  year  a  modification  will'  be  adopted,  by  which  it  wul  be  made  as  nearly 
perfect  as  possible. 

The  changes  in  the  wind-signal  fiags  and  displays  necessitated  the  compilation  of 
a  new  pamphlet  of  instructions  for  aisplaymen.  This  was  prepared  in  the  fall,  and 
famished  to  all  displaymen  with  such  other  detailed  instructions  as  relate  to  their 
particular  daties.  Copies  were  also  filed  with  the  observers  in  charge  of  the  section 
centers. 

On,  January  20,  owing -to  the  reduced  state  of  the  subappropriatlon  for  wind 
signals,  it  was  deemed  advisable  to  discontinue  a  number  of  special-display  stations 
until  July  1,  when  the  appropriation  for  the  new  year  would  become  available,  but, 
by  close  watching  and  ngid  economy  in  expenditures,  the  Chief  Signal  Officer  was 
enabled  to  resume  the  display  on  May  1  at  all  but  two  of  the  discontinued  stations. 

In  the  interval  during  which  these  display  stations  were  closed  shipping  interests 
were  kept  informed  as  to  the  occurrence  of  dangerous  winds,  and  were  given  such 
other  information  as  could  be  furnished.  This  could  be  done  only  as  far  as  the  crip- 
pled state  of  the  appropriations  would  admit,  and  with  the  understanding  that  the 
displaymen  would  give  their  aid  gratuitously. 

WBATHBB  CROP  BULLBTDT. 

The  Crop  Bulletin  instituted  in  the  last  fiscal  year  has  gprown  in  importance  and 
proportions  until  it  is  now  One  of  the  salient  features  of  the  service  and  furnishes 
weekly,  during  the  season  of  vegetation,  and  monthly  during  the  rest  of  the  year,  to 
all  classes  of  people  the  weather  conditions  over  the  whole  United  States  for  the 
preceding  week,  month,  or  season,  so  that  the  practical  man  has  no  difficulty,  from  a 
short  study  of  the  Bulletin,  in  determining  witn  a  reasonable  degree  of  certainty,  and 
to  his  own  satisfaction,  tl\e  weather  conditious  most  likelv  to  prevail  in  his  section 
dnring  the  coming  week.  By  a  comparison  of  the  prevailing  temperature  and  rain- 
fall conditions,  with  the  normal  of  each,  as  deduced  fh>m  many  years'  observations, 
the  excess  or  deficiency  of  temperature  and  rain-fall  since  January  1  and  during  the 
current  week  is  represented  in  a  tabular  bulletin,  in  addition  to  the  printed  Crop 
Bulletin,  so  that  the  farmer,  mechanic,  and  business  man  find  the  study  of  these  bul- 
letins an  instructive  and  profitable  occupation. 

At  present  over  450  of  the  printed  Crop  Bulletins  and  over  250  of  the  tabular  bul- 
letins are  prepared  each  Sunday,  under  the  personal  supervision  of  the  Chief  Signal 
Officer,ana  sent  out  in  the  afternoon  mail  to  every  signal  station  and  to  other  important 
places  in  the  country,  where  they  are  posted  in  conspicuous  places  and  extensively 
published  for  the  information  and  benefit  of  the  pabUo.    The  various  press  assooia* 
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tious  send  tbeso  reports  oyer  their  wires  on  Saoday  eyenings  and  the  information  ap- 
pears in  Laudreds  of  newspapers  all  over  the  oonn&y  next  morning. 

This  puhlioation  has,  by  fnmishin^  reliable  reports  as  to  temperatore  and  rain-fall 
dnring  the frrowing  season,  renderedineffeotnal  the  attempts  made  by  grain  specn- 
lators  to  otroalate  false  reports  of  crop  oonditions,  designed  to  aifect  the  market 
favorably  to  their  interests. 

WKATHXB  MAP. 

A  daily  isene  of  the  a.  m.  weather  map  has  been  made  at  thirty-nine  stations  dorifig 
the  year. 

There  beins  a  constant  and  increasing  demand  for  full  and  complete  rain-fall  re- 
ports from  those  using  the  morning  maps  and  bulletins  of  this  service,  arrangements 
were  made  in  December  by  which  observers  telegraph  with  their  a.  m.  reports  the 
precipitation  measured  dnring  the  past  twenty-four  hours,  instead  of  since  the  pre- 
ceding observation.  This  has  gi^en  increased  value  to  tne  information  publisoed 
and  will  be  continued. 

On  July  1  a  most  liberal  policy  will  go  into  effect  in  regard  to  the  distribution  of 
the  weather  reports  of  the  Signal  Service.  The  offices  at  Boston,  New  York  City, 
Saint  Louis,  and  Kansas  City  will  issue  two^daily  weather  maps  and  will  furnish 
copies  of  each  to  all  post-offices  that  can  be  reached  with  the  8  a.  m.  issue  by  4  p.  m« 
of  the  same  day,  and  with  the  8  p.  m.  map  by  9  a.  m.  of  the  following  day ;  Boston 
and  New  York  to  all  towns  of  2,000  inhabitants  or  more;  Saint  Louis  to  towns  of 
1,500  and  over,  and  Kansas  City  to  towns  of  1,000  or  more. 

The  Cincinnati  and  Philadelphia  offices  will  issue  the  a.  m.  map  and  wlU  fhrniah 
postmasters  of  towns  of  2,000  inhabitants  or  more.  Later,  steps  will  be  taken  to  issue 
a  p.  m.  map  at  these  two  offices,  and  also  at  Chicago  aft«r  October  1,  1888. 

Detroit,  Cleveland,  Buffalo,  Sandusky,  and  Rochester  will  issue  a.  m.  maps  to  a 
large  number  of  post-offices  that  can  be  reached  by  rail  before  4  p.  m.,  and  it  is  prob- 
able that  in  the  near  future  these  stations  will  also  take  up  the  p.  m.  map.. 

The  postmasters  to  whom  the  maps  are  sent  will  be  furnished  with  suitable  fh^mes 
for  holaing  the  maps,  which  will  be  displayed  in  some  prominent  place  frequented 
by  the  general  public.  In  addition  to  the  two  fralned  maps,  each  post-office  will  be 
fnrnished  with  a  printed  explanation  in  a  smaller  frame,  so  that  the  public  can,  by 
comparison  or  otherwise,  get  the  utmost  information  from  the  maps,  which  onght 
to  be  of  great  practical  viuue  to  all  classes. 

The  above  is  only  an  outline  of  the  plan  about  to  be  set  in  operation.  Should  it 
prove  to  be  a  popular  one  it  will  be  indefinitely  extended  to  meet  the  increased  de- 
mands. 

COTTON-REGION  OB8BBYATIONS. 

After  the  close  of  the  cotton-region  observations  in  the  fkll,  a  close  oalcolation  de- 
veloped the  fact  that  the  appropriation  would  be  insufficient  to  resume  the  observfr- 
tiona  as  usual  in  the  spring  at  all  stations,  and  after  carefully  eanvas^g  the  needs 
of  the  cotton-growing  section,  it  was  decided  to  close  a  number  of  stations  that  oonld 
be  best  spared  rather  than  resume  the  observations  at  a  later  date  than  customary. 
This  was  in  accordance  with  the  expressed  wish  of  all  interests  consulted. 

SPECIAL  RAIK-FALL  OBSERVATIONS. 

The  system  of  special  rain-fall  stations  went  into  operation  on  July  1,  1887|  since 
whi6h  time  43  observers  have  made  regular  reports.  These  observers  measure  and 
record,  at  2  p.  m.,  each  day,  the  amount  of  precipitation  that  has  occnrred  daring 
the  preceding  twenty-four  hours.  Weekly  reports,  on  postal  cards,  are  mailed  to  the 
observers  at  designated  centers,  ending  with  the  record  for  Friday.  Monthly  reports 
are  also  forwarded  to  section  centers,  whence  they  are  transmitted  to  the  Cnief^Sig* 
nal  Officer. 

When  rain- fall  equaling  or  exceeding  1  inch  has  fallen  in  the  past  twenty-four  hours 
a  full  report  of  the  observation  is  telegraphed  to  the  center. 

Rain-tall  observations  and  reports  are  also  made  at  stations  other  than  second  oidsr 
on  the  United  States  Military  Telegraph  lines. 

WARNINGS  OF  HBAYT  SNOW-FAUJB. 

During  the  fall  the  Chief  Si^al  Officer  arranged  with  the  officials  of  the  yarions 
railroads  to  furnish  them  warnings  of  the  approach  of  heavy  snow-falls  soAoientlj  in 
advance  to  enable  them  to  prevent  as  far  as  possible  impediments  to  travel  aad  this 
movement  of  freight  trains  caused  by  snow  blockades.    These  waniiiiCB  wen  tsls- 
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graphed  to  the  Signal  Seryioe  ohserrers,  with  direction  to  commnnicate  at  once  with 
the  proper  official.  Whenever  reqntoted  these  "Earnings  were  telegraphed  direct  to 
the  official  designated  hy  the  railroad  to  receive  them. 

MISCRLLAJTBOUS  OBSSRVATIOKS.— INSTRUMBNTAL  CORRECTIOKS  DISCONTINUED.-— OF- 
FICK8  IN  QOVBRNMBNT  BUILDINGS.— DESTRUCTION  OF  OBSOLBTB  FORMS,  ETC.— 
REVISION  OF  FORMS.— WEATHER  CODE,  ETC. 

In  Decemher  all  the  self-registers  for  anemometers  and  wind  vanes  were  pat  in 
working  order  and  shipped  to  points  where  a  oontinnons  record  of  the  direction  of  the 
wind  is  considered  of  the  most  importance.  A  namber  of  others  will  be  ready  for  issne 
shortly. 

The  principal  stations  of  the  service  have  been  famished  with  the  Ricard's  baro- 
graph and  the  Ricard's  thermograph  and  a  continaons  record  of  pressaro  and  temper- 
ature will  DOW  be  added  to  the  other  valuable  data  accamulated. 

Observations  of  the  Pich^  evaporimeter  are  now  taken  daily  at  twenty  selected 
stations,  and  monthly  reports  are  forwarded  by  the  observers. 

Hourly  observations  of  the  barometer  were  began  in  Washington  City  in  May, 
1887,  and  have  been  continued  throughout  the  year. 

Observers  have  been  directed  to  determine,  as  accurately  as  possible,  the  rate  per 
hour  at  which  ezoessive  rain-fall  occurs,  in  addition  to  the  times  of  beginning  and 
ending,  and  the  amount  that  falls  in  inches  and  hundredths. 

A  record  is  now  kept  at  all  full  observing  stations  of  the  dailv  change  in  tempera- 
ture, so  that  the  normal  daily  variation  or  daily  variability  of  the  climate  at  each 
place  can  be  readily  obtained.    This  information  will  be  most  valuable. 

Hourly  barometric  observations  during  a  number  of  months  have  been  taken  at  a 
lar^e  majority  of  the  stations  of  the  second  order,  for  nse  in  computing  the  hourly 
oscillation  at  each. 

On  January  1  the  systematic  collection  of  simultaneous  observations  at  sea  was  dis- 
continued, and  this  work  was  transferred  to  the  hydrographic  office  of  the  Navy  De- 
partment. 

Owing  to  the  great  labor  impost  in  reducing  marine  barometer  observations  to 
standara  gravity,  and  the  confusion  and  loss  of  time  that  have  resulted  in  computing 
barometric  data  of  previous  years  which  were  not  reduced  to  standard  gravity,  this 
correction  has  not  been  applied  to  observations  taken  by  this  service  since  January  1. 

On  January  1  the  practice  of  applying  corrections  to  thermometer  readings,  ex- 
cept where  they  are  j[:  0.3  was  discontinued,  as  instruments  having  corrections 
greater  than  ^^^  0*^  <^^  called  in  for  comparison.  This,  in  fact,  eliminates  the  cor- 
rections for  thermometers,  except  in  extraordinary  cases,  and  thus  removes  a  constant 
source  of  liabilitv  to  error. 

Systematic  and  continued  efforts  have  been  made  to  obtain  rooms  for  the  signal 
offices  in  public  buildings  which  possess  the  necessary  requirements  for  exposure  of 
instruments,  accessibility  to  the  public,  and  of  location  in  the  business  part  of  the 
citv,  etc.  These  efforts  have  iresulted  in  securing  desirable  quarters  in  Government 
buildings  at  Toledo,  Ohio,  Shreveport,  La.,  Pensacola,  Fla.,  Sandusky,  Ohio,  and  Bis- 
marck, Dak.  Arrangements  have  also  been  made  with  the  Treasury  Department  to 
construct,  when  practicable,  the  tower  or  roof  of  the  buildings  now  nnder  contract, 
and  also  those  contemplated,  so  as  to  make  them  suitable  for  the  exposure  of  instru- 
ments. A  list  of  Signal  Service  stations  at  which  rent  is  paid  was  furnished  the  hon- 
orable the  Secretary  of  the  Treasury,  with  a  request  to  assign  two  rooms,  one  for 
office  and  the  other  for  store-room,  in  Government  buildings,  as  soon  as  finished. 
This  action  has  already  resulted  in  uie  assignment  of  rooms  on  and  after  July  1, 1888, 
at  Kansas  City,  Mo.,  Parkersborgh,  W.  Va..  and  Harrisburg,  Pa.,  and  on  August  1, 188i, 
at  Erie,  Pa. 

Steps  have  been  taken  to  secure  a  list  of  all  the  obsolete  forms,  valueless  books, 
papers,  etc.,  which  have  accumulated  at  the  stations  during  the  eighteen  years  the 
service  has  been  in  existence.  These  have  been  disposed  of  to  the  best  advantage,  or 
destroyed  if  utterly  worthless. 

The  blank  meteorological  reports  used  by  observers  have  been  thoroughly  revised 
to  meet  the  new. requirements,  and,  in  addition,  printed  blanks,  abstracts  of  jonmal, 
and  annnal  reports  of  the  operation  of  station,  have  been  printed  and  sent  to  observ- 
ers for  use  during  the  year  1888. 

On  July  16  anew  telegraphic  cipher  or  ''weather  code,"  devised  by  the  Chief  Signal 
Officer,  was  put  in  operation  at  all  stations  and  has  met  with  onqualfied  success  and 
has  also  resulted  in  a  largre  saving  in  the  expense  for  telegraphing  reports. 

As  an  absolute  protection  against  loss  through  the  telegraphing  uf  unanthorized  or 
unnecessary  reports,  observers  have  been  instructed  to  report  at  once,  by  mail,  when- 
ever they  receive,  over  circnit  or  otherwise,  a  greater  number  of  cipher  weather  re- 
ports, or  any  reports  that  contain  a  grater  namber  of  words  than  are  authorized. 

In  addition  to  the  reports  heretofore  required,  observers  have  been  recently  directed 
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to  complete  tables  for  eaob  montli  since  obserrationB  began,  to  sbow  the  <latee  on 
whicb  tbe  temperatore  fell  20  deglrees  or  more;  and  was  40  degrees  or  lees  in  the  same 
twenty-fonr  hours.  These  tables  are  fonnd  to  be  very  Taloable,  and  ean  be  applied 
to  a  nnmber  of  important  purposes. 

For  some  months  past  aU  regular  reporting  stations  have  prepared  and  oharted  the 
normal  weather  coDdltions  of  temperature,  rain-fall,  eto.,  for  each  day  of  the  month, 
as  compared  with  the  current  month.  Several  newspapers  have  kept  di^layed  in 
their  columns  diagrams  of  these  cluurts,  and  they  have  been  an  important  factor  in 
the  instruction  of  the  people  in  the  climatology  of  the  section  in  which  they  ieaide« 
For  purposes  of  reference  these  charts  will  prove  inyaluable. 

QBinBRAL  ZNSTBUOnONS  TO  OBSBRYBBS. 

The  compilation  of  tbe  ''General  Instructions  to  Obserrers  of  the  Signal  Service  " 
was  completed  early  in  the  year.  It  was  printed  and  copies  Ihmished  to  all  observers 
about  December  1.  This  work  was  very  carefully  performed,  and  the  "  Instmotioos  " 
contain  all  the  information  necessary  to  enable  an  observer  to  perfbnn  his  datiee  ae- 
cnrately  and  intelligently. 

By  the  plau  of  printing  the  special  instructions  for  the  preparation  of  meteorolog- 
ical forms  on  the  blank  xorms  themselves,  it  is  believed  that  the  new  edition  of  "Gen- 
eral Instructions !'  will  last  for  many  years  without  material  revision. 

IN'STRt^CTEON  OF  VSUSTKD  XBK. 

Arrangements  have  been  made  for  the  thorough  instruction  of  aU  newly  enlisted 
men  under  the  personal  supervision  of  the  observers  to  whose  stations  they  are  aa- 
signed.  As  a  rule,  new  men  are  not  promoted  to  be  first-class  privates  until  they 
have  completed  the  course  and  been  reported  as  proficient  in  all  the  meteorological 
and  station  duties  required  of  an  assistant  observer.  Sixty-three  enlisted  men  have 
been  under  instruction.  '  Of  this  number  18  have  been  promoted  and  2  discharged. 

EXAMIKATIOH  OF  BIDS.—PUBCHAAB  OF  tUBVITUBB  Ain>  INSTBUlCBXrra. 

The  bids  for  all  supplies  used  at  stations  of  the  service  axe  eaief  ull^  somtinised 
and  groat  care  exercised  in  recommending  awards ;  1,361  bids  were  examined  and  ao- 
tion  recommended  thereon  during  the  year. 

The  soheduleof  proposals  for  all  supplies  and  stationery  purchased  for  issue  to  sta- 
tions, recommendations  for  purchase  after  award  is  made^  and  table  of  fixed  ohargea 
against  appropriations,  are  prepared  in  the  stations  division.  Becommendations  in 
regard  to  all  changes  of  instrumei^ts  and  instructions  to  stations  covering  the  same 
are  prepared  and  issued  by  this  division. 

AU  articles  for  transmission  from  this  office  to  the  stations  are  eaiefhlly  inspeoted 
berore  the  purchase  is  made. 

By  a  judicious  management  of  the  limited  appropriations  under  the  control  of  the 
stations  officer,  it  has  been  possible  to  purchase  new  furniture  as  enumerated  below, 
and  it  has  been  sent  to  the  various  stations :  38  desks,  37  tables,  %  book-cases,  90 
tip- back  chairs,  140  office  chairs,  40  water^coolers.  GO  stands  for  coolers,  60  letter- 
copying  presses,  and  130  letter^press  stands ;  besides  covering  the  floors  of  37  oAees 
with  linoleum. 

Tbe  standard  Blaring  anemometer  support  has  replaced  the  old  support  at  37  Bta> 
tions  during  the  year;  total  number  now  in  use,  55.  At  other  stations  where  tiie 
roof  facilities  would  not  admit  of  the  erection  of  that  support,  16  telescopic  anemom- 
eter supports  have  been  erected.  The  standard  6-foot  wind  vane  with  anti-friotion 
rollers  has  replaced  the  old  12-foot  vane  at  51  stations. 

The  following  stations  have  been  supplied  with  oaligraphs :  Kew  York,  Boston^ 
Chicago,  Cincinnati,  Detroit,  Saint  Lonis,  Philadelphia,  Milwaukee,  Wood's  HoU, 
Prescott,  San  Antonio,  Baltimore,  Buffalo,  Indianapolis,  and  San  Francisco. 

All  stations  on  the  sea  and  lake  coasts  have  been  supplied  with  the*  anemometer 
cross-arm  attachment,  in  order  that  a  comparison  may  be  made  every  two  months 
between  tbe  station  and  extra  anemometers. 

The  standard  thermometer  shelter  has  been  erected  at  26  stations  during  the  year, 
and  is  now  in  use  at  all  second-order  stations  where  a  good  roof  or  sod  exposure 
could  be  obtained.  A  report  was  received  from  all  stations  as  to  the  condition  of  the 
shelter  and  supports,  and  in  each  case  the  necessary  repairs  have  been  made  and  the 
shelters  and  supports  repainted. 

The  rain-gauge  adopted  as  the  standard  fbr  the  Signal  Service  (pattern  of  1885) 
has  been  fnmisned  to  all  stations  except  the  special  cotton-region  stations,  and 
gauges  of  all  other  patterns  have  been  called  in.  This  will  insue  aconraoy  In  the 
measurements  of  precipitation  not  heretofore  attained. 
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One  hnndred  and  thirty-four  trix)od  suflports  for  raiu  and  buow  gaages  have  been 
sent  to  the  Btations  and  are  now  in  nse.  These  supports  Lave  proved  ot  grea^  utility 
in  making  the  exposure  of  the  gaugesj  always  keeping  them  in  an  upright  position. 

A  detailed  report  has  heen  made  by  each  station  as  to  the  condition  of  the  anemom- 
eter and  wind  vane  supports,  and  wherever  required  the  necessary  repairs  have 
been  made  and  the  supports  repainted. 

New  river  gauges  have  been  erected  at  the  following  special  river  stations :  Hin- 
ton,  W.  Va. ;  Gallipolis,  Ohio ;  Circlevilley  Ohio;  Madisony  Ark. ;  Manhattan,  Kans.; 
Falmouth,  Ky. ;  Louisa,  Ky ;  Catlettsbui^h,  Ky.,  and  Portsmouth,  Ohio. 

NUMBER  OF  STATIONS  IN  OPERATION  EACH  TEAR  SINCE  1870.— APPROPRIATIONS 

SINGE  1884. 

In  order  to  show  th6  ez]faiiBion  of  the  aervioe,  year  by  year,  I  submit  the  following 
stAtement  of  the  stations  m  operation  each  year  since  1870 : 

Signal  Service  eUtiene  in  opermHen  dwrimgeaek  yetarfrem  1870  to  1888,  heth  inehteive. 


DMign«ti<m. 

1870. 

1«71. 

1872. 

187S. 

1874. 

1876. 

1876. 

1877. 

1878. 

StotioDft  of  tho  tint  order-  r.....r .^r 

1 
25 

1 
64 

1 
66 

1 
80 

1 
92 

1 
98 

1 
106 

1 

116 

29 

10 

8 

9 

23 

1 

ftetioiii<t  of  the Mcond order  ...---. ^^tt r-- 

136 

stAiiooA  of  ibft  third  order ^^^.^...,, 

86 

Remtr  stations*  .....................Txr..... 

88 
8 

12 

Prbitinff  Btations .'. 

1 

8 

8 

3 

DisDlav stations  .-.- 

11 

BDecial  river  stations 

19 

20 

20 

23 

23 

ToUl 

26 

65 

66 

101 

116 

122 

171 

191 

222 

DMignation. 

1079. 

• 

1880. 

1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1 

146 

33 

11 

1 
66 
60 

1887. 

1888. 

Stationa  of  the  Iftrat  order 

1 

158 

30 

17 

8 

46 
30 

1 

173 

39 

49 

8 
60 
29 

1 

171 

47 

44 

8 
61 
20 

1 

169 

45 

3 

3 

74 

30 

1 

143 

42 

27 

8 

7 

80 

1 

133 

68 

7 

3 

63 

40 

1 

152 

58 

8 

3 

64 
66 

1 

145 

31 

13 

1 

btatioDB  of  the  second  order 

149 

Btations  of  thethirdorder 

30 

Kf  Dftir  Htations 

24 

Pnntisg  stAtions 

DiHplAiriftrPtiont 

63 

70 

68 

RpeciM  ri  vey  iitAtions  r.^.w^... 

78 

SiMKjial  rain -fall  station  n              

43 

Special  cotton«reglon  stations 

87 

127 

124 

138 

137 

136 

133 

116 

Total 

286 

844 

• 

443 

452 

377 

458 

489 

462 

456 

509 

APPROPRIATIONS. 


In  this  connection  it  will  not  be  out  of  place  to  add  the  appropriations  for  each 
year  since  1884  for  the  various  branches  under  the  control  of  the  stations  division. 
The  table  can  not  be  carried  farther  than  1884,  as  prior  to  June  30  of  that  year  the 
appropriations  for  the  Signal  Service  were  made  in  a  lump  sum. 


Bxpenses,  storm  signals 

Instrament  shelters 

Bents,  etc./offioes 

RiTor  and  flood 

Kaps  andbnUetins 

Cotton  rejjion ^. 


Tat  the  year  ending  Jnne  80— 


1884. 


$10,000 

600 

40,000 

6,000 

26,000 

7,000 


isas. 


$10,000 

2,000 

40,000 

10,000 

25,000 

7,000 


1886. 


$11.  COO 

2.000 

41,600 

16,000 

25,000 

7,000 


1887. 


$10,000 
2,000 

35,000 
9,000 

25,000 
7,000 


1888. 


$10,000 

2,000 

35,000 

9,000 

26.000 

7,000 


NEW  8Y8TKM  OF  METBOKOLOGICAL  OBSERVATIONS. 


With  tbo  term.uatiou  of  tho  year  which  ends  to-day,  the  system  of  tri-daily  tele- 
grapliic  obHrrvutions  will  bo  discontinuedy  and  observations  made  at  8  ii.  m.  and  8  p. 
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m.,75t1i  meridian  time,  will  coDstitnte  ij^  regnlar  series.  The  3  p.m.  obieiT«tion 
will  be  continaed  and  recorded  antil  Jatraary  1, 1889,  but  it  will  not  be  used  in  con- 
nection with  the  regular  8  o'clock  series. 

All  arrangements  have  been  made  for  effecting  the  change  on  July  1.  The  observeis 
have  been  mll^  instrdcted  and  the  necessary  alterations  -in  the  meteorological  fomuB 
have  been  indicated  in  official  orders  and  letters. 

Hereafter  the  river  observations  at  all  stations  and  in  all  river  districts  will  bejnade 
at  8  a.  m.  seventy-fifth  meridian  time.  Sunset  observations  will  no  kmger  be  made, 
bat  in  lien  thereof  observers  will  make  a  local  prediction  at  8  p.  m.  as  to  whether 
rain  will  or  will  not  fall  during  the  sncceediuff  twenty-four  hours.  This  local  pre- 
diction will  be  based  upon  the  atmospheric  conditions  ezistinff  at  the  time.  It  will 
be  included  in  the  8  p.  m.  telegraphic  report  to  the  Chief  Signiu  Officer. 

WORK  PBRFOBICXD. 

The  clerks  employed  in  this  division  have  worked  faithftilly,  intelligently,  and  well, 
and  the  efficiency  of  the  service  has  been 'greatly  promoted  by  the  zeal  and  applica- 
tion with  which  they  have  performed  the  many  duties  which  naturally  belong  to  a 
division  having  under  its  direct  control  the  several  systems  of  stations  and  substa- 
tions, together  with  the  force  employed  thereat. 

In  this  division,  which  includes  the  Washington  City  meteorological  station,  there 
i8  no  cessation  of  work;  the  day  force  being  relieved  at  4  p.  m.  by  the  second  relief 
which  is,  in  turn,  relieved  at  11  p.  ra.  by  a  ^rce  that  remains  daring  the  night  and 
does  not  go  off  duty  until  8  a.  m.  the  following  day. 

In  the  subdivision  which  scrutinizes  the  work  of  observers,  verifies  the  accuracy  of 
their  observations,  and  recomputes  their  reports,  the  following'records  have  been  ex- 
amined : 

Monthly  original  records 1,808 

Monthly  meteorological  reports 1,802 

Monthly  records  of  wind  Bignals 1,380 

Anemometer  and  anemoscope  record  sheets ^  77,118 

Annnal  meteorological  summaries 408 

Monthly  rex>ortsof  hourly  wind  movement v 88 

Telegraphic  cipher  reports 27,460 

Observer's  telegraphic-error  letters 875 

Translator's  cipher-error  sheets  examined  and  acted  upon 1, 096 

A  large  amount  of  miscellaneous  work  has  also  been  performed  in  this  subdivision, 
such  as  the  copying  of  tri-daily  bulletins,  copying  special  tables  used  at  stations  for 
the  redaction  of  barometer  readings  to  sea-level,  tabulating  the  hourly  wind  direc- 
tion and  velocity  at  Washington  for  sixty-six  months,  etc. 

The  work  has  been  kept  up  firom  day  to  day,  and  no  delay  haBOOcnned  at  any 
time. 

As  an  indication  of  the  business  transacted.  I  would  state  that  duriuff  the  year 
over  30,500  communications  were  sent  from  this  division  to  observers  and  others,  in 
connection  with  the  routine  work  of  the  service. 

In  order  to  simplify  matters  of  detail  and  expedite  the  routine  work,  the  telegraph 
division  was  merged  in  the  stations  division  on  July  14. 

Owing  to  the  fact  that  on  July  1 1  am  to  be  relieved  from  this  division,  I  have 
not  iuoiuded  in  the  foregoing  any  statement  of  the  work  proposed  for  the  coming 
year,  except  such  as  has  been  already  provided  for. 

Respectfully  submitted. 

F.  B.  Day, 
Second  LiemtmuMt,  Signal  Corp;  A^iUiamt  ofnd  Statiant  Q/kot, 

The  Chief  Signal  Offiokb. 


APPENDIX    No.    II. 


SIGNAL-SEBVICE  STATIONS.— LATITUDE,  LONGITUDE,  ELEVATION  OF 

BAROMETERS,  AND  CHANGES. 


Stetion. 


AMkiM,  T«x 

Alpews  Ifioh 

Apaohe,  Aris. 

Aninabotne,  Mont.. 

▲fltoria,  Ongfm 

Atlanta,  Oft 

AtlantioCity,  K.  J.. 

AiupMta,  Gra 

BaInmore,Md 

Bennetti  l>ak 

Benton,  Mont 

Bidwell,Cal 

BlsnwrckfDak 

Blook Island,  R. I.... 
BoiaO  City,  Idaho.... 

Boaton,  Maas 

Bridger,  Wyo 

Brownarffl^Tex 

Bnffiao,N.Y 

Bnfoid.Dak 

Calzo,IU 

Canby,  Waah 

Cape  Jienry,  Ya 

CapeMay^JT 

Cape  Mendocino,  Cal 

Cedar  Key8,Fla 

CbaiiMton.8.C 

Cbarlotte,N.C 

Chattanooga,  Tenn  .. 

Cheyennv  wyo 

Cfaiea|EO,Iil 

Chinooteagne,  Ya  ... 

CinefamatC  Ohio 

Clareland  Ohio 

ColnmboB,  Ohio 

Conoho.  Tex 

Coneoraia,  Kana 

Corpoa  ChristI,  Tex . 
Cnater,  Mont 


Latitude. 


DaTenport,  Iowa 

DaTia,Tex 

DaytiiiifWaah... 
Dead  wood,  Dak . 


Denver,  Colo 

Dea  Moinea,  Iowa.  . 

DetroikMioh 

Dodge  City.  Kana. . . 

Dnhoqne,  lowa 

DnCheane,ntah... 

Bnliith,  Minn 

Ba«^rt,Me 

EIUot,Tex 

SlPaao,Tex 

Brie,  Pa 

Baeutabak  Mloh  .... 

XarekaTCal 

Fort  Smith,  Ark.... 

Fineano,Cal 

7rlaoo,Utah 

GalTeatoB,  Tax 

eiMl4SmB,Mloh. 


02  14 

42  00 

45  5 
SO  48 

48  82 

40  11 

03  46 
00  22 
08  28 

00  18 

44  43 

47  50 

41  60 

40  47 

41  10 
40  87 

42  21 
4128 

86  60 
42  50 

48  0 

87  0 

46  10 
06  00 
08  50 

40  80 
20  8 
82  47 
85  10 
05  4 

41  0 
41  52 
87  65 
80  6 

41  00 
80  58 

01  25 
00  05 
27  40 

45  42 
4180 
80  08 

46  10 
44  28 

00  46 
4106 

42  20 

87  46 
42  00 
40  05 
46  40 

44  54 
05  00 
0147 
42  7 

45  48 
40  48 
85  22 
80  43 

88  35 
88  18 
tt  0 


^'^^^  J^^ 


00  45 

78  46 

03  00 

100  57 

108  43 

123  48 
84  23 
74  26 
81  54 

70  87 
100  80 
110  40 
120  11 
100  88 

71  80 

116  8 
71  4 

UO  00 
07  20 
78  53 

108  56 
80  10 

124  4 
76  0 
74  58 

134  34 

83  3 
70  56 
80  51 

86  15 

104  48 

87  88 
76  23 

84  80 
8143 
83  0 

100  24 
07  41 
07  36 

107  84 
80  88 

103  56 

117  66 

108  48 

105  0 

03  87 
83  8 

100  0 
00  44 

100  60 
02  6 
66  60 

100  2) 

106  30 
80  5 
87  6 

134  11 

04  24 
110  40 
113  10 

04  47 
00  18 


Fut. 

1,744 

83 

800 

5^050 
2,720 


1.130 

13 

183 

46 

1,510 

2,681 

4,640 

^^ 
27 

2,760 

135 

01640 

57 

000 

1,000 

844 

170 

16 


Changea  ainoe  Jmuarj  1, 1000. 


687 


773 

6,105 

061 

0 


000 
813 


1.384 

8,040 

015 

4,028 

4,000 

5^304 
840 


3,617 
065 


672 

61 

2,660 

8,764 

681 


470 


0,400 
40 


MoTedAng.l,*80;  H.  1,748  feet 
Moved  Oct.  26;  '86|  H.  85  feet. 

CloaedMar.31,*88. 

Opened  Feh.  15,  >87;  H.  30  feel 

Moved  Deo. l.'O?;  H.04feet 

CloaedOot'OO. 

Moved  Ootl, '87}  H.  1,081  faet. 
Moved  Kov.l, '87 ;  H. 36 feet. 


doaed  Dee.  31.  '87. 
CloaedOol81,'85. 
Moved  to  Bnxeka  Dec.81,  '86. 


Moved  Jan.  L '87;  H.715  feet 
ClooedJaneiet'87. 


Moved  to  AbUene ;  oloeed  Sept  15,  '85. 
Opened  Feb'yl, '87;  H.  30  feet 

ClooedNov.OO. '85. 

GlooedDeo.  81,  '87  f  moved  to  Rapid 

City. 
Moved  Deo.  1,  '87 ;  H.  5,381  feet 
Moved  Jan.  1,  '87  -,  H.  866  feet. 

Moved  Sept  1,  '86 ;  H.  3.624  feet 

Opened  Dee.  1,  '87;  H.  5,600  feet. 

Moved  Feb.  ,'87 ;  H.  63  feet. 

Moved  Apr.  1,  '88 ;  H.  3,700  feet. 

Opened  Jan.  1, '87;  H.  64  foot 

Opened  Ang.  1^  *87t  H.  818  feet 
CIoaedDeo.8VS7. 
MovMlApr.l,'88{  H.44  feat. 

m 
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SignaUSkrvUe  $iationB,—LaUiud6,  UmgiMlA,  tUtnoMom  of  ftorometorj,  tto, — Continiied. 


■    » 

LatitndA. 

LoBgitnda. 

Hdg^t, 
Jan.iriiB88. 

GhaBges  shMs  Jaanary  1, 1881 

OfUt,  Axil • 

•    t 

82  89 

44  81 
89  89 

86  16 

45  84 

44  21 
89  45 
28  82 

80  20 
25  67 

85  86 

40  22 

24  34 
35    0 
35  65 
48  49 

87  82 
42  44 

89  19 

45  8 
84  46 
84    8 

28  16 

37  26 

46  47 

84  42 

47  12 

42  68 
45  84 

86  9 

48  2 
80  41 
82  28 

88  30 
45  62 
44  15 

41  7 

85  10 
41  18 
41  21 

29  68 

40  48 

85  61 

44  10 

41  6 

47  8 
41  15 

48  29 
8146 
80  25 

89  67 
88  60 
40  82 
48    8 
48    7 
48    0 
48  89 

45  32 
84  88 

38  18 

86  46 
44    4 

40  10 

25  28 
48    6 

43  18 
88  86 
88  88 
53  28 

44  66 
48  65 
40  45 
29  27 

O      t 

159  67 
88    0 

80  61 

76  49 

112    4 

96    9 

65  10 
95  81 

8189 
60    7 
117  60 
9125 
6149 
75  42 

63  68 

91  16 
94  16 

64  82 

94  67 

117  6 

92  5 

118  16 
85  46 

79  9 
64  39 

75  40 
109  10 

71  26 
67  24 
90    8 

67  64 

68  2 
85  16 

107  65 

95  44 
7116 
70    5 
85  47 

72  65 
72    6 
90    4 

74  0 

76  17 
72  41 

100  46 

122  68 

96  65 

75  86 
95  40 
87  18 

76  9 
106    2 

80  2 
105  10 

123  5 
82  25 
70  16 

122  48 
112  28 
104  85 

78  87 
103  12 
122  16 

98  46 

77  42 
128  20 
121  30 

90  12 

15148 

08    8 

97  14 
111  64 

98  28 

4»a65 

897 

12 

4,059 

1,807 

765 

25 

48 

Moved JTnly  15^ 'S?!  H.4,899ftot 
Opened  Sept  1, '85 1  H.ei5ftet 
cKsd  Nov.  10/86. 
Moved  Apr.  1,^;  BLllftot 

KitterM.  K.O 

HAifiiipL  Mont 

Hnnm.  Pak 

Iiidi«ii»poUa,I]id 

IndiaiiMAiTes 

JMluonTil]«,]r|A 

JupitaTfUA 

Closed  Anc.  *86:    moved  to  Ooijim 
ChxUtL                                 --*— 

Opened  Jan.  1,*88;  H.28fiBet 

Keeler,  Cal 

8,520 

518 

20 

9 

970 

726 

1,028 

Keoku,  lowm.... 

Key  West,  Fla 

Kitty  Hawk,  N.C 

KnorriUe,  Tenn 

LaCroMe,  Wis 

Moved  Jan.  1, '87;  H.22f!Bet 
Closed  I>eo.  81, '87. 

Moved  Feb.  1,  '87 :  H.  744  feet. 

Lunar,  Mo 

T^i^nsln'ir,  Mich. ......... 

Opened  Jan.  li_'87;  H.  870;  moved 
.Teb'yl,'88;H.883. 

Closed  Deo.  81,  '86. 

Lsarenwotth,  Kant 

Leifiston.  Idaho ......... 

642 

LitUe  Roek,  Ark .:.....: 

Los  Angeles,  Csl 

Loairvlile.  Ky 

811 
839 
651 
652 
506 

11 
4,370 

Moved  Mar.  1, '67 ;  H.  809  feet. 

Lynohbar^,  va 

l&okinawCity,Mioh... 

Moved  May  1,  '88 :  H.  556  feel 
Closed  Mar.  81,  '66;  moved  to  SanltSte. 

Marie. 
Closed  Deo.  8L  '87. 

Hasiimis,  Mont 

Msncheitcr.  N.  H.  ^ ..... . 

Opened  Mar.  1, '67;  K.245ftet. 

Marquette,  Midh 

Memphis,  Tenn 

572 
829 
597 
86 
219 

6,780 
925 

5^279 

MQwankee,  Wis 

Mobile,  Ala 

Montgomery.  Ala 

Montrose.  Colo 

Moved  Jnly  1, '87 ;  K.  217  feet. 

Moorh<»d,M{nn 

Mt.  Washington,  N.  H  .. 

Nsntoeket,  Mms 

KsahTille,  Tenn 

New  HaTOD,  Conn 

Kew  London,  Conn 

New  Orleans,  La 

New  York,  N.Y 

Opened Oot.18,  85|  H.141iBei. 

Moved  Apr.  1. '85;  H.  158  feet    Mar. 

17, '87  ;H.  168  feet    Jnne  8,'87;  H. 

166  feet 
Moved  Feb.  L  '68;  H.  59 feet 

649 

107 
47 
62 

154 

80 

Korfblk,  Va 

Northfleld.  Yt 

Opened  Mar.  1, '87;  H.  671  feet 

North  Platte,  Kebr 

Olymnia.  Wash 

2,841 

85 

1,118 

386 

638 

80 

117 

14,184 

771 

2,000 

14 

638 

99 

80 

6,889 

OnR'i-bv^  Nebr 

Osweeo.  N.  Y 

Palestine,  Tex........... 

« 

Pensacola,  Fla 

Moved  Apr. L '881  H.65feot 

Philadelphia.  Pa 

Pike's  Peak,  Colo 

Pittsbnrirh,  Pa 

Moved  Oct  1,  '85;  BL 847  feet 

Poplar  ^Ter,  Mont 

Port  Anfceles.  Wash 

Port  Hnron,  Mleh 

Portland,  Me 

Moved  Nov.  1,  *85 ;  H.  689  feet 

Portland!  Ores 

Presoott,  Arls 

Paeblo.  Colo 

Opened  Jnne  27,  68:  H.  4»724  feat 

Moved  from  Laa  Antmaa. 
Opened  Jan.  1, '81 ;  H.876feet 
Opened  Jan.  1, '88;  H.S,280ibet 
Moved  Jnne  16, '65 ;  K.  848  feat 

llalMffh  N.  C 

Rapid  City.  Dak 

BedRlnir.Cal 

Rio  Grande  Gi^,  Tex. . . . 
Roohester,  N.  Y 

837 
280 
521 
628 
54 

'24 

831 

894 

4,848 

781 

Rosebarxh,  Oregon 

Sacramento.  Cal 

Saint  Lonis,  Mo 

Saint  Michaels,  Alaska . . 

Saint  Pan],  Minn 

Saint  Vincent,  M3nn 

Salt  Lake  City,  Utah 

Smi  AvUmio,  T«< 

Closed  Jane  89,  '88. 
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B§mal  5oroloo  vMhmt.'^LtMuie,  UngUnde,  olowiKo*  of  hanrntien^  ofo.— Continued. 


MiftlOB. 

IjMMitb, 

LoBcttnde. 

jS^e&e^ 

ChMigea  itaMe  JTutaaiy  1, 1886. 

fltanlHefo.  Oal 

o    «r 

88a 

4189 
40  88 

88  48 

87  48 

89  18 
89  41 

88  9 
47  81 
88  80 
84  40 
07   8 
88  99 

47  40 
88  48 

87  18 

88  80 
80  98 
44  88 

48  88 
88    4 
88  84 
4140 

47  97 
98  98 

48  90 

88a 

46    8 
88  94 

88   4 
84  14 

40  96 

41  M 
48  94 
tt49 

o   » 

117  10 
040 
74   0 
8128 

188M 

180  80 

109  97 

81    9 

11148 

08  40 

96  88 

188  10 

78    1 

U7  28 

80  30 

03  18 

109  20 
108  93 
100  80 
124  44 

110  8 
00  91 
88  84 
96  97 

166  82 
100  88 

80>98 

118  80 
77   8 

106  t^ 
77  97 

117  48 
70  40 
87  28 

U4  86 

67 
688 

a 
a 

w 

870 

7,oa 

87 
8^950 

827 

68 

84 

1,000 

044 

HaaAm'irwlObki-r—M, 

]foT«d  Apr.  1,  *»  1  H.  oa  fBol 

ClooedN«r.ll^'86. 

Closed  JiiBa86L*87. 

8«idyBMcH.J 

Sanfora.  VIA  .-r 

8aBFz«iieIaeo,Cal 

8m  lAisObirao,  oa  .... 
8toBtoF4,H.Mez 

GloaedApr.18^'88.    (Bunsdooi^) 

fOiftir.  Vont 

Gloosd  Ool  8L  *86w 

^hwtrnoort,  Lft  •^.•••••.- 

Mored  Folk i^'SSi  H.a48 foot 

smriw.  i 

AftkA.  AUnkm 

CUMod8opt.W,*87. 
CloosdOoi81,'86. 

BmtOivflle.  N.  0 

SpoktMNkWaA .... 
BoknaAMTuL 

finrlndlflld.  Mo. *.•...*.> 

Open6dSepia,*87{  H.  1.896  feet 
If  OTed  Jon.  26.  'a ;  H.  6,154  feet 
Closed  June  a,  'a 

fltttBtofi  IT.  Mwc......... 

6,160 
8,004 
1^600 
M 
8;  710 

BteoktoB.  TflK  .•••••«.•.. 

Sully.  !)>&••■■••••••■••.• 

'ntumv nwL  ¥1a.. ......... 

Closed  Apr.  1, 87. 

Opened  J  one  10,  '87. 

Moved Fe)>. L  'ffi:  H.678 &el. 

TitliTiir  Ohio.... ......... 

«1 

1,400 

13 

8;  008 

80O 

8,880 

a 

4,866 

1Wi#«m    Th&W 

Mored  May  L  'M:  H.  L487  feoL 

UiMlMk%  Alaska. ....... 

Yalantiiie,  Nelir .- 

Yiekslvaxs.  Ifiaa  ...^.... 

WaOa  Wi3i%  Wash 

WaahinctOD,  D.  G 

Wait  Laa  Anima^  Colo. . 

WOmlDgton,  K.G 

Wlanemnooa,  Nov 

Wood's  HbU.  ICaaa .— ... 

Closed  May  23. 'Siw 

MoTodOotl.'a;  H.  8,604  feel  I  Apr. 
1, '87  ;H.  8,614  feet.                       '^ 
Moved Majll,'ai  IL8afeel 

Mored  Mar.  1/881  H.4L844feel. 
Opened  May  L '87 ;  H.  82  feet. 
Moved  May  Va;  fl.  1.284  feet 

Tankton,  Dak  .«••••..•.. 
xwaa,  Ana. ......  ..•••. . 

1,8a 
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APPENDIX    No.    xa. 

SBPOBT  OF  THE  A8ai8TANT  PB0FE8S0B  IN  CHARGB  OF  TRB  mSTBU- 

MENT  DIVISION. 

SlGlTAL  OfFIGB,  INSTBUMSMT  DIVISION, 

WMhingtan  Cit^,  July  3,  1888. 

Sir  :  I  have  the  honor  to  make  the  following  report  on  the  work  of  the  instrument 
division  for  the  fiscal  year  Jaly,  1887,  to  Jnly,  1888. 

The  principal  duties  of  this  division  are— the  carrying  on  of  experimental  work  re- 
lating to  instruments;  the  comparison  of  thermometers  with  standards;  the  adjust- 
ment of  barometer  scaJes  and  determination  of  their  corrections;  the  testing  of  rain- 
gauges  ;  the  supervision  of  all  relating  to  exposure  of  instruments  at  stations :  the 
preparation  of  specifications  for  instruments ;  the  devising  and  testing  of  new  zorms 
of  apparatus ;  the  standardizing  of  anemometers ;  the  custody  of  all  tne  meteorolog- 
icaX  instruments,  their  packing  for  transportation  to  stations,  and  the  keeping  of  a 
book  account  of  their  issue  and  return ;  the  care  of  self-registering  instruments  in 
operation  at  this  station — 3  barographs,  3  rain-gauges,  1  anemometer,  and  1  anemo- 
graph ;  the  explanation  of  instruments  on  exhibition  in  instrument-room  to  visitors ; 
the  suggestion  of  replies  to  letters  about  instruments,  barometric  pretsuxe,  tempera- 
ture, humidity,  and  evaporation. 

Two  thousand  one  hundred  and  eighty  Signal  Service  thermometers  and  twenty  be- 
longing to  private  parties  were  compared  with  standards.  The  maximums  were  com- 
pared every  10^  from  32^  to  102,^  and  about  ^wenty-five  of  the  number  intended  for 
cold  stations  in  the  Northwest  were  "calibrated  down  to  —88^.  The  other  merenrial 
and  minimum  alcohol  thermometers  were  compared  every  90^  c^art  from  — >28^  to  32°, 
and  every  1(P  apart  from  32°  to  102° ;  the  minimums  only  to  9S^. 

About  40  minimums  for  places  in  the  Northwest  were  compared  in  alcohol  cooled 
down  to  — 60°  by  means  of  liquefied  nitrous  oxide. 

An  improvement  to  the  thermometers  has  been  adopted|  consisting  oi  an  enamel 
strip  on  the  brass  back  on  which  the  numbering  of  the  dcffrees  is  etched.  This  ren- 
ders the  instrument  more  easily  read  and  the  figures  will  not  become  indistinct  bv 
corrosion,  as  was  the  case  when  on  the  brass.  The  thermometers  purchased  of  H.  J. 
Green  during  the  year,  seven  hundred  and  thirty-five  in  number,  were  all  of  this  kind. 
Six  hundred  and  fifty-three  old  thermometers  were  rescaled  with  enamel  and  the 
graduations  etched  on  tube.  The  mercurials  have  no  corrections  as  great  as  0.3°,  and 
the  minimums  none  greater  than  0.5°.  About  eighty  stations  were  supplied  with  com- 
plete or  partial  sets  of  these  rescaled  instrument,  so  as  to  five  all  important  places  at 
least  one  working  set  of  thermometers  with  corrections  leas  than  0.3°  and  dispense  with 
the  application  of  corrections  to  the  thermometer  readings.  Since  January  1  no  cor- 
rections have  been  applied. 

A  Richard  thermograph  and  a  Draper  were  tested.  Thirty  seven  Richard  thermo- 
graphs and  five  Richard  barographs  wepre  issued  to  stations. 

To  ascertain  the  amount  of  evaporation  throughout  tiie  United  States,  twenty  Piche 
evaporometers  were  issued  to  various  stations.  They  are  mounted  in  the  same  shelter 
with  the  thermometers.  From  a  daily  reading  during  the  months  of  June,  July,  Au- 
ffust,  and  September,  and  the  mean  temperature  and  dew-point  as  shown  by  the  tri- 
daily  observations  of  the  wet  and  dry  thermometers^  the  rplation  between  the  amount 
of  evaporation  and  the  humidity  of  the  air  will  be  aetermined. 

Experiments  have  been  made  in  the  office  to  ascertain  the  relation  between%th0 
evaporation  shown  by  the  Piche  instrument  and  that  from  a  suribce  of  water  in  a 
shallow  tin  dish  containing  40  cubic  centimeters  of  water,  exposed  in  the  open  air 
under  shelter  and  also  in  a  olosed  room. 

Experiments  were  made  to  ascertain  tiie  effect  of  wind  on  evaporation.  The  evap- 
oration from  a  Piche  instrument  in  calm  air  was  compared  with  that  from  one  whirled 
for  an  hour  at  various  velocities.  For  this  purpose  the  whirling  arm,  28  feet  long, 
used  in  standardizing  anemometers  mounted  in  the  Pension  Office  indosure,  was  used. 
The  loss  of  weight  by  evaporation  was  measured  with  a  baluice.  The  results  of  these 
experiments  were,  that  with  the  temperature  of  the  air  84°  and  the  relative  humidity 
50  per  cent.,  the  evaporation  at  5  miles  an  hour  was  2.2  times  that  in  a  calm ;  at  10 
mUos,  3.8;  at  15 miles,  4.9;  at  20  mUei,  5.7;  at  25  miles,  6.1,  and  i^t  3Q  ivlUcs.  64, 
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For  standardizing  anemometers  a  whirling  apparatus  was  designed.  A  special  form 
of  Sobinson  anemometer,  with  three  friction  rollers  for  bearing  of  spindle  and  new 
dial  device  for  conn  ting  the  revolutions,  was  desired.  Nine  sets  of  cups  and  cross- 
arms  were  procured,  cups  4,  5,  and  6  inches  in  diameter,  on  arms  5,  6,  and  7  inches 
lonff.  Experiments  wilibe  made  to  ascertain  what  sized  cup  and  what  length  of  arm 
will  give  a  coefficient  most  nearly  constant  for  different  velocities. 

The  experimental  work  so  far  done  by  Professors  Hazen  and  Marvin  shows  that  the 
coeflSoient  of  3,  that  is,  the  relation  between  wind  velocity  and  travel  of  center  of  cup, 
for  the  Signal  Service  pattern  of  instrument,  a  4-inch  cup  on  a  6-inch  arm,  is  about 
right  for  a  velocity  of  20  miles.  For  5  miles  it  gives  results  for  velocity  15  per  cent. 
too  small,  and  for  10  miles  8  per  cent,  too  small. 

Professor  Marvin,  who  is  on  dutyin  this  division,  has  had  duty  in  connection  with 
the  board  on  promotions  in  the  War  Department,  the  preparation  of  examination 
questions,  the  marking  of  papers,  etc.  His  duties  also  comprised  the  verification  of 
tne  official  weather  indications ;  the  designing  of  a  new  form  of  double  self-register 
for  wind  direction  and  velocity ;  the  designing  of  a  self-registering  rain-gauge,  which 
records  electrically  every  tentn  of  an  inch  of  rain- fall  by  a  mark  on  the  same  sheet  as 
the  register  of  wind  velocity  and  direction ;  the  designing  of  a  sunshine  recorder,  giv- 
ing a  month's  record  on  a  single  sheet  photographically.  He  has  also  tested  the  tele- 
thermometer  system  of  the  Bureau  of  Engraving  and  Printing,  a  sunshine  recorder 
for  Harvard  College  Observatory,  samples  of  telegraphic  wire,  and  the  insulation  of 
cables. 

Testsof  the  conductivity  and  insulation  of  two  cables  were  made  on  the  steam-ship 

I»ier  at  New  York.  One  of  these  cables  was  for  the  Jupiter  Inlet  line ;  the  other  be- 
onged  to  the  Fish  Commission,  and  was  to  be  laid  at  Havre  de  Grace.  Time  was 
spent  by  myself  in  preparation  for  indicatioMwork.  For  three  months  the  morning 
map  of  isobars  and  isotherms  was  drawn.  Indications  for  the  month  of  February 
were  made,  and  Lieutenant  Thompson's  practice  indications  for  the  same  month  were 
verified. 

The  differences  of  barometers  at  stations,  shown  by  comparative  readings  made  on 
last  day  of  each  month,  were  tabulated.  Actions  were  taken  relating  to  changes  in 
their  corrections,  the  corrections  of  the  back  records  where  necessary,  the  calling  in 
of  instruments,  the  issue  of  new  ones,  etc.  The  results  of  all  comparative  barometer 
readings  made  by  inspectors  at  stations  were  also  tabulated. 

Papers  relating  to  issue  of  instruments  to  voluntary  observers  brought  before  loan 
board  were  examined. 

Morning  weather-maps  for  7d  days  were  examined  on  which  rain  or  snow  from  a 
cloadless  sky  was  observed.    This  was  reported  upon. 

The  records  of  the  lowest  minimum  temperature  observed  at  Signal  Service  sta- 
tions, fh>m  the  opening  of  the  stations,  were  corrected  for  the  error  of  the  instrument 
where  the  instrument  in  use  was  known  and  its  correction  had  been  found  by  compari- 
son with  standard.  The  result  of  this  has  been  to  make  temperatures  of  — '3(P  on  the 
average  — 21^.  Hie  correction  has  been  proportionately  less  between  — 30^  and  0*^. 
Above  0^  the  corrections  have  been  mostly  insignificant. 

The  same  work  was  begun  for  the  back  records  of  maximum  temperatures. 

A  rough  chart  was  prepared  showing  probable  evaporation  in  arid  region  of  New 
Mexico,  Arizona,  and  California,  based  on  readings  of  wet  and  dry  thermometers. 

A  glass  cylinder  was  cut  and  ground  for  cistern  of  mercurial  gauge  belonging  to 
aneroid  barometer  comparator. 

Oils,  acids,  alcohol,  and  ammonia  purchased  for  office  use  were  tested. 

The  new  bronze  meter  and  yard  bar  by  Rogers  was  tested. 

The  following  were  the  number  and  kinds  of  instruments  received  during  the  year 
and  issued  to  stations : 


Deacriptioo. 

• 

Baromaten 

Barograplu : 

Thermometen 

Thermographs 

Anemometers 

AoMDometer  self-reglaterB 


Received. 

laened. 

120 

115 

6 

5 

1,763 

1.252   ! 

40 

37 

03 

07 

38 

32 

Deecription. 


Rain-gaages 

Snow-gauges 

Wind-vanes 

Clocks 

Thermometer  whirlers 
E  vaporometers 


Issued. 


47 
44 
52 
42 
55 
20 
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In  addition  there  were  iasaed  to  yolnntiwy  obserreis  the  following : 


BeMfipttim. 

iMoed. 

DOMSllptiOB. 

iMoed. 

ItantmAtffrfi ...._........................ 

8 
834 

Rjlill^fnigM T,T.r-rT-,r.r.n 

IM 

7h0moinAtAVH  ................a........ 

'Wiod'TSUM 

4 

Recently  the  iasne  of  rain-gauges  has  been  pnt  in  charge  of  the  property  division , 
so  that  the  above  fignres  do  not  represent  all  the  rain-ganges  issued  nom  this  office 
during  the  year. 

Very  respectfully, 

T.  BU88BXX,  Jr.. 
AttiaUmt  Pnfeuer  in  (Jhmrge  Imtrwmmi  Divifisii. 
General  A.  W.  Gsxxlt, 

Chirf  Signal  Officer,  U,  8,  Armg. 


APPENDIX    No.   13. 

BE  POST  OF  THE  EXAMIItKB'S  DIVISION. 

Signal  Officr, 
WMMngUm  Cityy  July  27, 1888. 

8ik:  In  oomplianee  with  instrnotions  contained  in  meinorandnm  No.  81,  dated  Sig- 
nal Office,  Jane  26,  1888. 1  have  the  honor  to  submit  the  following  report  of  the  ope- 
rations of  the  examiners  division  for  the  fiscal  year  ended  June  30,  I6i8, 

At  the  close  of  the  last  fiscal  year  Second  Lient.  John  C.  Walshe,  Signal  Corps,  was 
temporarily  in  charge.  Lieutenant  Woodruff  resumed  charj^e  of  the  division  July  7, 
1887,  and  so  continued  until  July  15,  1887,  when  he  was  relieved  by  First  Lieut.  R. 
E.  Thompson,  Sixth  Infantry,  Acting  Signal  Officer,  in  accordance  with  instructions 
No.  46,  series  of  1887.  Second  Lieut.  R.  B.  Watkins,  Signal  Corps,  was  in  charge 
irom  September  1  to  October  1,  1887,  during  the  absence  of  Lieutenant  Thompson  on 
leave.  On  January  1,  1888,  Lieutenant  Thompson  was  relieved  by  myselfy  by  virtue 
of  instmctions  No.  d4,  dated  December  27, 18^. 

The  only  change  in  the  .working  force  has  been  the  relief  of  the  messenger.  Private 
J.  W.  Rennie,  Signal  Corps,  who  had  performed  the  duties  of  a  clerk  when  not  on  mes- 
senger duty.  His  relief  nas  been  very  materially  felt,  as  his  loss  has  been  equivalent 
to  the  reduction  of  the  force  by  one  clerk.  With  this  exception  the  force  remains  as 
at  the  close  of  the  last  year,  viz,  Sergt.  James  B.  Newlin,  Signal  Corps,  chief  clerks 
Mr.  Zeph.  Fenno,  clerk,  and  Private  C.  P.  Cronk,  Signal  Corps,  clerk. 

Commencing  with  July  1,  1887,  the  examining  and  recording  of  the  vouchers  of 
the  property  and  disbursing  officer,  previous  to  payment^  was  discontinued.  It  was 
thought  that  thischanf^  would  effect  a  large  saving  of  work,  but  the  addition  of  the 
vouchers  for  transportation,  for  commutations,  and  fer  medical  attendance  more 
than  counterbalanced  the  saving  contemplated,  this  work  being  increased  instead 
of  diminished. 

Letters  of  authority  for  purchases  and  expenditures  were  issued  by  this  division 
until  January  11, 1888,  when  they  were  discontinued,  and  the  system  of  covering  all 
regular  expenses  and  others  that  could  be  foreseen  by  special  orders,  and  of  tnose 
which  could  not  be  provided  for  in  advance,  by  the  autograph  approval  of  the  Chief 
Signal  Officer,  wad  adopted. 

^  In  the  examination  of  the  accounts  current  of  the  property  and  disbursing  officer, 
for  appropriations  for  the  Signal  Service,  the  only  material  errors  found  have  been 
the  occasional  payment  of  a  voucher  out  of  the  wrong  appropriation,  or  the  absence 
of  some  evidence  necessary  to  complete  the  vouchers.  The  latter  has  in  all  cases  been 
supplied,  while  in  the  former  requests  have  been  made  to  the  Third  Auditor  of  the 
Treasuiy  for  rectification  by  means  of  transfer  settlements. 

Considerable  difficulty  has  been  experienced  in  the  adjustment  of  the  accounts  cur- 
rent of  some  of  the  officers  in  charge  of  United  States  military  telegraph  lines  owing 
to  the  change  in  the  method  of  accounting  for  the  moneys  received  on  the  linesi  pro- 
mulgated in  circular  letter  from  this  office  of  March  25, 1886,  General  Orders  No.  58, 
Signal  Office,  December  21, 1886,  and  General  Orders  No.  28,  Signal  Office,  May  18, 
ISB7.  The  instmctions  contained  in  those  orders  not  bavins  been  interpreted  in  the 
same  way  by  all  of  the  officers  has  led  to  some  confusion,  and  caused  much  additional 
correspondence  in  rectifying  the  irregularities.  This,  however,  has  been  accomplished 
and  the  new  method  is  now  understood,  and  the  accounts  current  are  at  present  being 
rendered  with  satisfactory  accuracy ;  hence  it  is  not  apprehended  that  there  wiU  be 
any  difficulty  with  them  in  the  future.  The  accounts  current  of  Lieut.  R.  B.  WatkinSj 
Signal  Corps,  which  had  been  suspended  for  these  causes,  have  been  adjusted  and  dis- 
pcwed  of  except  those  for  Octoberj  1886,  which  are  still  held  until  that  officer  furnishes 
certain  data  necessary  to  their  completion.  The  matter  is  in  correspondence  and  it 
is  expected  that  the  accounts  will  soon  be  completed  and  disposed  of.  The  accounts 
current  of  Lieut.  W.  D.  Wright,  Signal  Corps,  from  August,  1887,  to  May,  1888,  in- 
olnsire.  and  those  of  Lieut.  James  A.  Swift,  Signal  Corps,  from  January,  1888,  to 
AprtL  1888,  are,  for  similar  causes,  held  in  suspeneion,  but  it  is  believed  that  they  will 
soon  be  adjusted. 

The  eqrrent  work  has  been  kept  well  in  hand,  and  much  of  that  which  had  ac- 
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canmlated  has  been  examined  and  disposed  of ;  and,  shonld  nothing  nnfimeeen  oo- 
car  to  preTenty  there  is  now  a  UAt  proepeot  of  having  the  work  broneht  np  to  date 
within  a  reasonable  time.  ^ 

The  number  of  papers  of  all  kinds  recelyed,  inolading  letters,  property  retomS| 
acooants  onrrent,  yonchers  to  property  retnzns  and  aoooants  cnrrent,  and  other 

Eapers  pertaining  to  them  is  30,167.  When  it  is  oonsidered  that  all  of  these  have  to 
e  carefully  examined  and  acted  upon  it  will  be  seen  that  the  work  of  the  division 
is  heavy,  and  that  the  energies  of  the  small  Ibrce  of  clerks  are  severely  taxed  in  its 
accomplishment. 

Betnms  of  signal  equipments  and  stores,  with  vouchers  to  the  same,  exam- 

ined  and  forwarded  to  the  Third  Anditior  of  the  Treasury 706 

Accounts  current  of  the  projwrty  anddisbuiBing  oi&cer,  for  appropriations,  ex- 
amined and  forwarded  to  Third  Auditor  of  uie  Treasury 11 

Accounts  current  for  line  receipts  United  States  military  telegraph  lines  ex- 
amined and  disposed  of 145 

Vouchers  and  snbvouohers  to  accounts  onrrent  examined ••..    15,616 

Letters  of  authority  for  purchases  and  expenditures  (including  cancellations  and 
amendments  of  the  same)  received,  examined,  recorded,  and  returned  to  the 

property  and  disbursing  officer,  np  to  and  including  January  11,  1888 2, 825 

Letters  received  and  recorded 9,363 

Letters  and  indorsements  sent  in  eonneotion  with  the  examination  of  money 

accounts  and  property  returns.. • 3,658 

Weekly,  semi-monthly,  and  monthly  statements  of  publio  funds  (including 
semi-monthly  statements  of  other  line  funds)  recorded  and  verified ........         403 

Certificates  of  deposit  indorsed  with  proper  appropriation  reoorded  and  re- 
turned to  source  ftom  whence  they  came 227 

Miscellaneous  office  memoranda  written  in  regard  to  the  work  of  tiie  division         605 

Miscellaneous  papers  prepared  or  examined 598 

Errors,  irreffularities.  and  differences  discovered 1,609 

Papers  of  all  kinds  filed,  including  letters,  accounts  current,  and  vouchers  to 

same,  and  other  papers •• • 8,903 

Yeiy  respectiullyy  your  obedient  servant^ 

ROBT.  e&Aio, 
FIrsi  Lin^tenamt,  Fmrth  JrtUUnft  A,  S.  O,,  JjuUtamt  tmd  Xxtmhmr. 

The  CmxF  Signal  Ovtiokb. 


Sunmarjf  of  workporfarwMd  in  emmiifMrV  dioMoa,  «|0lo0  of  fls  Cft^f  Sfgmii  Qfieer,  dwt- 

ing  iho  fUoiU  feat  mtdod  JiMa30, 1888. 


1S87. 

1888. 

Items. 

i 

1 

1 

t 

1 

i 

1 

i 

i 

J 

1 

1 

1 

Betnms  of  signsl 
eqoipments  sod 
storM  examined 
And  forwarded 
ton.8.TreMiir7. 

Letters  tent  in 
oonneotion  with 
theexaminatioA 
of  money  ao- 
oonntB  and  prop- 
erty retnnu  — 

Letters    received 
and  reoorded. .  • . 

Lettenof  anthor- 
ityfivparohaaes 
and  expendl- 
tnrea  receiTed, 
examined,  and 
recorded 

77 

285 
282 

758 

15 

88 

888 

178 

818 

8 

184 

846 

128 

451 
13 

8 

88 
858 

884 

10 

4 

88 
164 

410 

8 

188 

481 
170 

880 

14 

148 

888 

880 

n48 

8 

88 

187 

18 

188 

107 

•••••■ 

88 
8M 

48 

184 
186 

8 

m 

149 

108 
148 

Acoonnta  onrrent, 
United  States 
militatr  tele* 
graph  lines,  ex- 
amined and  dis- 
posed of 

10 

6 

8 

88 

80 

*  The  issue  of  letters  of  authority  was  diacontlnoed  by  order  of  lbs  Chief  Signal  OOlMr  Jwaotntj 
f  Thl»  amount  indqdeo  oanoeUations  sad  sneiidments  of  Istteis  of  antkociljy. 
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SmmMtjf  of  work  pwform/9A  in  exawdnm^g  dMiion,  ete. — Continiied. 


U87. 

1888. 

Item*. 

- 

m 

i 

i 

1 

1 

i 

1 

J 

1 

i 

1 

i 

1 

1 

of  pFoparty  ind 
dttunniBH  oA- 

- 

osr  fiff  itppcopin' 

And  tant  to 

Till— III ji  ....... 

4 

1 

2 

1 

1 

2 

u 

WeeklT.  MBil*. 
Bonta^,  Olid 

^kA 

monthly   itato- 

mentB  of  imbUe 

« 

ftmds  reoorded 

ondToilfled 

19 

IB 

21 

22 

31 

50 

31 

47 

41 

87 

41 

^ 

403 

Snon,  ixTMiilar- 
ftiotiOnd  dtfbr* 

OnOM  dIflOOTWOd* 

141 

114 

268 

77 

188 

87 

168 

126 

276 

66 

74 

84 

1.609 

Oflloe  znanomndn 

written  la  re- 

gaidtotbework 

ofthedlTlaioa.. 

M 

86 

66 

74 

67 

69 

43 

88 

45 

24 

26 

31 

606 

Yonohen  andonb- 

▼oooham  to  ae- 

ooonta  enncnt 

ezaminad ....... 

947 

2»ni 

676 

1,686 

1,635 

286 

178 

688 

1,117 

753 

3,188 

3,246 

15^616 

PaparaofaUlrinda 

raealTad,inolad- 

incletteia,  prop- 

el^ xetaniakao- 

aouota  aarrent^ 

Tonfilian,ato — 

2,684 

8,278 

1.997 

2;  633 

4.364 

3,964 

2,552 

1.444 

1.961 

1,864 

2,175 

1,281 

80,167 

MlaoaOanaooapa- 
pafapnpamdof 

ezaminad 

78 

196 

40 

38 

110 

14 

28 

24 

8 

12 

27 

20 

086 

FaDanofaUkiada 
iuad,  lacladiBg 
lettOTi,aeeooa6 

onmnt^  Toooh- 

an,  and  other 

G«3laataaofdal' 

4» 

664 

494 

841 

386 

661 

364 

751 

614 

781 

1,748 

1,292 

8,903 

poalt,   ladonad 

withaxopar  ap- 
piopiiattba.  x»> 
oQidad  and  ra- 

tnraad  .•«..■.••. 

26 

15 

.26 

10 

85 

14 

,. 

43 

30 

19 

227 

*  The  laaae  of  lattaia  of  aathorlty  waa  diaeoatbiaad  by  order  of  the  Chief  Slffaal  Oflloar  JaaaaiT 
ll,liCR. 

BOBT.  CBAIO, 

JVm  LimtUtumi,  JVarfJk  ArUOery,  Acting  Signal  OJImr  and  J-Miitont 


APPENDIX    No.    14. 

BJBPOBT  OF  THB  OFFIOBB  IN  CHABGE  OF  RECORDS  DIVISION. 

In  oomplianoe  with  existing  instraotionfi  I  have  the  honor  to  Bnbmit  the  following 
report  of  the  work  of  the  recordit  division  for  the  fiscal  year  ending *Jane  30,  1888. 

This  division  was  established  March  1, 1887,  and  has  for  its  purpose  the  filing,  clas- 
sifying, and  indexing  of  the  meteorological  records  of  the  Si^al  Service ;  the  control 
of  the  distribation  of  snoh  records  for  use  in  the  several  divisions  of  this  office ;  the 
furnishing  of  gdneral  information  and  statistics  to  the  public ;  the  preparation  of 
correspondence  relating  to  all  classes  of  voluntary  meteorological  observers ;  the 
preparation  of  charts  and  statistical  matter  on  special  subjects ;  supervision  of  the 
elevations  and  exposure  of  instruments  at  all  meteorological  stations ;  the  prepara- 
tion of  pressure,  temperature,  and  precipitation  normals;  supervision  of  tornado  work; 
preparation  of  marine  data  for  daily  cablegrams  to  the  French  Meteorological  Office, 
and  all  correspondence  relating  thereto ;  the  j^reparation  of  reduction  tables ;  corre- 
spondence with  public  institutions  and  individuals,  in  search  of  meteorological  and 
olimatological  information. 

A  general  classification  of  the  work  in  the  records  division  will  embrace  three 
sub-divisions,  viz :  (1)  Arrangement  of  facts  and  preparation  of  statistics ;  (2)  fur- 
nishing information  to  the  public;  (3)  filing,  indexing,  and  distribution  of  records. 

The  Signal  Office  now  collects  yearly  an  average  of  nearly  190,000  forms,  contain- 
ing every  variety  of  meteorological  data.  A  vast  aggregation  of  information  has  been 
gathering  since  November  1,  1870,  when  the  regular  official  work  of  the  Weather 
Bureau  began,  and  its  value  to  the  public  largely  depends  upon  the  readiness  with 
which  it  can  be  examined  and  assimilated  for  any  purpose. 

A  great  collection  of  records,  no  matter  how  intrinsically  valuable,  becomes  a  heap 
of  rubbish  unless  arranged  and  indexed  relative  to  the  uses  for  which  such  records 
are  intended. 

It  is  within  the  scope  and  one  of  the  principal  objects  of  the  records  division,  to 
place  the  invaluable  meterologioal  collections  of  the  Signal  Office  in  such  form  as  to 
facilitate,  in  every  way,  their  examination  and  employment  for  the  benefit  of  the 
public,  with  the  least  possible  expenditure  of  time  and  labor. 

By  this  means  their  value  will  be  enhanced,  more  useful  work  accomplished,  and 
the  necessary  clerical  force  reduced. 

PERBOimSl^ 

At  present  the  working  force  consists  of  one  assistant  professor,  nine  clerks,  six 
copyists,  and  two  messengers. 
This  number  has  varied  during  the  year  from  a  maximum  of  30  to  a  minimum  of  15. 

RBOULAB  WORK. 

The  following  tables  published  in  the  Weather  Beview  have  been  prepared  and 
furnished  monthly  to  the  review  division : 

No.  1. — Miscellaneous  data  from  Signal-Service  stations  (in  duplicate). 

No.  2. — Comparative  maximum  and  minimum  temperatures  at  selected  Signal 
Service  stations,  arranged  by  States. 

No.  3. — Excessive  and  greatest  monthly  precipitation  compiled  from  all  available 
data. 

No.  4.  —Temperature  of  water  in  certain  harbors  of  the  United  States. 

No.  5. — Heights  of  rivers  above  low-water  mark. 

No.  6.— Winds  exceeding  50  miles  per  hour,  other  than  maximum  velocities. 

No.  7.— Monthly  snow-fall,  when  any  reported. 

No.  8. — Depth  of  snow  at  end  of  month,  when  any  reported. 

The  following  additional  tables,  Nos.  9, 10,  and  11,  were  furnished  from  December. 
1887,  to  June  30, 1888,  and  No.  12  from  April  to  June,  1888 : 

No.  9. — Miscellaneous  data  compiled  from  reports  of  voluntary  observers. 
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No.  10.— DeYiations  from  normal  precipitation  at  selected  Tolnntary  stations. 

No.  11. — Deviations  from  normal  temperatures  at  selected  Tolnntary  stations. 

No.  12. — Precipitation  and  temperatnres  in  cotton-region  stations. 

A  table  of  wind  normals  for  the  months  of  Febrnary,  March,  June,  Angust,  Septem- 
ber, at  164  stations,  was  also  prepared  for  the  review  division. 

Monthly  mean  and  normal  temperatnres,  and  monthly  and  normal  precipitation, 
covering  the  entire  period  of  observations  at  all  stations  of  the  Signal  Service  were 
fnmisbM  the  stations  division  to  be  distributed  to  observers  for  use  in  preparing 
Form  No.  178. 

Prof.  Charles  Carpmael,  director  of  the  meteorological  service  of  the  Dominion  of 
Canada,  Toronto,  Canada,  has  been  furnished  with  tables  of  meap  a.m.,p.m.,  and 
midnight  pressure  and  temperature  for  all  Signal  Service  stations. 

Mr.  F.  W^eken,  publisher  of  Atlantic  Ice  Reports,  New  York  City,  has  been  fur- 
nished semi-weekly  with  extracts  from  all  reports  received  at  this  office  of  the  oc- 
currence of  icebergs,  field  ice,  derelicts,  wrecks,  and  other  floating  obstructions  to 
navigation  in  the  Morth  Atlantic. 

The  Engineering  News,  of  New  York  City,  has  been  furnished  monthly  with  a  table 
containing  monthly  values  of  temperaturoi  wind,  and  precipitation  firom  twenty-six 
selected  stations. 

Elver  reports,  showing  sta«;es  of  water  in  certain  selected  rivers,  have  been  sent  to 
the  following  persons  monthly  throughout  the  year,  viz:  Lieut.  Col.  C.  B.  Comstook, 
Corps  of  Engmeers,  New  York  City :  Maj.  A.  McKenzie,  Corps  of  Engineers,  Rook 
Island,  IlL ;  engineer  in  charge  Port  Kads,  La. ;  Lieut.  O.  A.  Bingham,  Corps  of  En- 
gineersy  secretly  Missouri  River  Commission,  Saint  Louis,  Ho. 

WOSX  ON  FEBMAiNSHT  BEC0BIM9. 

The  following  work  has  been  done  on  records  for  file : 

Missing  data  entered  on  3  a.  m.  and  10  p.  m.  charts,  and  charts  completed  from 
AprU  11, 1887,  to  March  20, 1888. 
The  following  data  for  1887  has  been  computed,  verified,  and  tabulated : 
ri)  Monthly  and  annual  precipitation  for  all  stations  of  the  Signal  Service. 
r2)  Total  monthly  wind  movement  for  all  stations  of  the  Signi3  Service* 

(3)  Monthly  mean  dew-point. 

(4)  Means  of  7  a.  m.,  3  p.  m.,  and  10  p.  m.  temperatures  for  all  stations. 

(5)  Maximum  velocities  of  wind  at  all  stations  of  the  Signal  Service. 

(6)  Number  of  times  wind  was  observed  blowing  from  uie  eight  priooipal  points  of 
the  compass  for  all  Signal  Service  stations. 

(7)  Maximum  and  minimum  temperatures  and  precipitation  at  third-order  stations. 

(8)  Number  of  clear,  fair,  cloudy,  and  rainy  days  at  all  Signal  Service  stations. 

(9)  Maximum  pressure  at  all  Sijipaal  Service  stations. 

(10)  Minimum  pressure  at  all  Signal  Service  stations. 

(11)  Average  cloudiness  at  all  Signal  Service  stations. 

(12)  Mean  maximum  and  minimum  temperatures  at  all  Signal  Service  stations. 

(13)  Means  book  from  May,  1887,  to  May,  1888. 

Eleven  thousand  and  ninety-seven  corrections  have  been  made  on  the  various  forms 
from  Signal  Service  stations. 

FILING  AND  BINDINa  RBOOED0. 

All  of  the  various  meteorological  forms  received  from  observers  reporting  to  this 
office  (aggregating  about  190,000  for  the  vear)  have  been  filed  and  classified.  Con- 
siderable time  has  also  been  devotod  to  the  re-arrangement  and  classification  of  rec- 
ords from  abandoned  stations,  so  far  as  could  be  done  to  advantage,  with  the  storage 
room  at  present  available.  There  are  yet,  however,  a  large  number  of  these  recoids 
stored  in  the  property  division,  in  the  original  boxes  in  which  they  were  received 
from  stations. 

These  records  will  be  properly  arranged  and  classified  as  soon  as  the  necessary  stor- 
age room  can  be  obtained. 

The  official  file  of  the  original  manuscript  weather  charts,  from  the  commencement 
of  observations,  November  1,  1870,  to  date,  were,  at  a  considerable  expenditure  of 
time  and  labor,  completed  and  74  volumes  sent  to  the  Public  Printer  to  be  bound. 

The  system  of  classifying  and  binding,  formerly  in  practice,  proved  to  be  very  un- 
satisfactory, and  a  new  method  was  devised  wherebv  much  better  results  have  been 
obtained.  I  am  much  gratified  to  report  that  these  invaluable  charts  will  soon  be  in 
a  condition  to  insure  their  preservation,  and  greatly  facilitate  the  means  of  using  them 
for  study.    There  still  remain  to  be  bound  279  volumes,  to  include  June  30, 1888. 

The  original  precipitation  charts  for  each  month  of  the  year  since  the  commence- 
ment of  observations  in  November,  1870,  to  December  31, 1887,  with  blank  sheets  for 
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additional  records,  to  inolnde  December  31, 1889|  have  been  bound  in  12  rolames, 
arranged  b  v  months  and  years. 

A  total  oi  420yolame8  of  charts  and  forms  were  boand  daring  the  year,  which  total 
includes  the  binding  of  53  volumes  of  voluntary  observer's  monthly  meteorological 
reports.  These  reports  had  previonsly  been  preserved  in  gummed  stub-files,  with  very 
little  regard  to  any  desirable  or  convenient  arrangement. 

Each  volume,  as  now  bound,  comprises  the  oomplete  record  team  the  beginning  of 
observations  up  to  and  including  Deoember,  1887,  arranged  by  States,  staticHis,  months, 
and  years,  each  volume  containing  one  year's  record. 

Two  hundred  and  twenty-two  volumee  of  forms  and  charts  are  still  in  the  hands  of 
the  GovemmenlPrinter. 

TOBNAIK)  WOBK. 

Duringthelatterhalf  of  thepast  year,  but  little  attention  has  been  paid  to  this 
branch  of  the  division's  work. 

Twenty-nine  new  observers  were  obtained  during  the  year,  making  the  total  num- 
ber of  tornado  stations  throughout  the  country  2,4(&. 

In  the  prosecution  of  this  work,  342  reports  of  the  occurrence  of  tornadoes  or  other 
destraotive  looid  storms  were  received,  and  in  oonnection  therewith,  109  letters  were 
received  and  308  were  sent. 

From  newflpapers  and  other  sources,  information  was  received  of  the  occuirenoe  of 
tornadoes  in  localities  where  this  Service  has  no  regular  tornado  reporter,  and  312 
letters  of  inqairy  were  sent  to  persons  residing  in  the  locality  of  the  reported  tornadoes, 
requesting  aetailed  information  concerning  the  same. 

It  was  formerly  the  work  of  this  division  to  abstract  such  portions  of  the  data  as 
were  desired  for  record  and  study,  which  data  were  entered  in  special  books  printed 
for  this  purpose  and  kept  on  file  in  the  records  division.  This  is  no  longer  done ; 
all  reports  now  received  are  merely  acknowledged  and  turned  over  to  the  officer  in 
charge  of  the  review  division  for  such  disposition  as  he  may  see  fit  to  make  of  them. 
In  onier  to  secure  a  simple,  consecutive,  and  convenient  record  of  these  storms  I 
recommend  that  such  extracts  be  made  of  the  reports  received  as  will  afford  the  de- 
sired information,  in  tabulated  form  by  months  and  years,  and  thus  preserve  the  con- 
tinaity  of  the  record  of  these  phenomena,  which  have  been  collected  and  arranged  with 
the  expenditure  of  much  time  and  labor  for  a  long  series  of  years. 

The  additional  work  here  suggested  would  not  require,  on  an  average,  more  than 
twenty  minutes  a  day  for  one  clerk. 

VOLUIITART  OBSBBVXBS'  BBCOBD6. 

In  order  to  render  the  enormous  number  of  monthly  meteorological  reports,  fur- 
nished by  the  co-operation  of  voluntary  observers,  available  for  the  various  purposes 
for  which  such  information  is  desired,  bound  books  for  final  record  were  obtained  and 
16,797  summaries  entered  therein. 

TBlffPBRATURS  AKD  PRBOIPrTATION  DATA. 

In  addition  to  the  monthly  summaries  prepared  £rom  the  voluntary  records  it  was 
found  desirable  to  have  the  monthly  mean  temperature  and  total  monthly  rain-fisll 
in  such  shape  that  the  data  could  be  utilized  for  immediate  use.  Small  forms  suita- 
ble for  binding  were  therefore  prepared,  and  on  April  23,  1888,  the  work  of  entering 
these  data  was  commenced.  Ail  voluntary  records  in  the  posisession  of  this  Service 
were  very  carefully  examined  and  the  records  still  farther  extended  by  observations 
made  previous  to  1874  under  the  auspices  of  the  Smithsonian  Institution,  the  Sur- 
geon-General U.  S.  Army,  and  from  other  soarces,  compiled  by  Mr.  Charles  A.  Schott 
and  published  by  the  Smithsonian  Institution. 

Of  these  data  there  were  copied  from  the  records  of  the  voluntary  observers  of  the 
Signal  Service  an  amount  equal  to  249,950  months,  and  fh>m  combined  records  of 
Sohott  494,084  months. 

These  records  wUl  be  bound  in  volumes  arranged  by  States,  stations  months,  and 
years. 

On  November  30, 1887,  through  the  courtesy  of  the  Surgeon-General  U.  S.  Army, 
about  13,000  monthly  forms  and  356  volumes  of  bound  recoros,  containing  meteorolog- 
ical observations  made  by  the  Medical  Department  of  the  Army  were  transferred  to 
this  Service.  The  period  embraced  by  these  records  extends  fh>m  1819  to  the  date  of 
transfer. 

A  large  number  of  meteorological  records  were  obtained  during  the  year  by  copy- 
ing the  originals,  kindly  loaned  to  this  ofBce  by  persons  who  had  xept  a  record  for  a 
long  series  of  years.    This  work  is  still  progressing  with  gratifying  results,  and  in- 
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formation  is  being  daily  received  of  long  reoorda  of  which  this  office  had  no  previons 
knowledge,  and  which,  bot  for  this  effort  to  obtain  and  publish  them,  the  resnlts  of 
yean  of  personal  labor  would  go  for  naught  and  the  pnblio  be  deprived  of  the  value 
of  nioh  information. 

Graphio  charts  of  temperature  and  precipitation,  showing  thereon  all  stations  west 
of  the  one  hundredth  meridian,  havin^^  a  reooxd  of  eighteen  years  or  more,  and  M 
stations  east  of  the  one  hundredth  meridian  having  records  of  twenty-five  years  or 
more,  have  been  prepared  for  purposes  of  reference,  and  very  materially  aid  the 
workof  the  division. 

■XnNSIOH  OV  TXMFBS^TUBB  AND   PRBOIPITATION  TABLS8. 

The  data  obtained  from  regular  Signal  Service  stations,  voluntary  observers  of  the 
Signal  Servioci  Smithsonian  Institution,  Surgeon-General's  Office,  and  from  miscel- 
laneous sources  were  farther  supplemented  through  the  co-operation  of  the  directors 
of  State  Weather  Services,  to  wnom  the  above-mentioned  combined  records  were  sent 
for  that  purpose. 

The  fouowmg  States  have  responded :  Missouri,  59  additional  stations ;  Mississippi, 
10  additional  stations ;  Louisiana,  14  additional  stations;  New  Jersey,  26  additional 
stations. 

Similar  data  were  forwarded  to  the  local  organisations  in  Kansas  and  Pennsylvania, 
but  at  the  dose  of  the  fiscal  year  the  reports  nad  not  been  returned. 

WBATHXB  CABLBORAMS. 

The  arrangement  entered  into  in  November,  1886,  with  Prdf.  E.  Masoart,  director 
of  the  Central  Meteorological  Bureau  of  France  at  Paris,  whereby  this  Service  agreed 
to  transmit  daily  weather  dispatches  to  that  city  and  London,  England,  has  been 
continued  thiouehout  the  year  with  satisfactory  success. 

The  London  Ifoteorological  Office  discontinued  their  co-operation  in  this  work  on 
March  1, 1888. 

To  avoid  a  seeming  duplication  of  work  performed  by  the  Navy  Department,  the 
agencies  of  this  Service,  maintained  for  the  collection  of  shipmasters'  reports  in  Boston, 
New  York,  and  Philadelphia  were  discontinued,  and  the  systematic  collection  of  simul- 
taneous observations  at  sea,  together  with  the  collection  of  marine  data  for  the  Mas- 
cart  oableerams  were,  on  and  i^r  October  1, 1887,  assumed  by  the  Hydrographic 
Office  of  ^e  Navy  Department. 

This  office  now  receives  tiie  reports  direct  from  the  branch  hydrographic  offices 
by  aid  of  the  special-delivery  system  of  the  Post-Office  Department. 

During  the  year  647  forms  containing  meteorological  observations  were  received 
and  the  data  contained  thereon  charted,  enciphered,  and  cabled  each  night  as  for- 
merly. 

A  tew  changes  were  suggested  by  Professor  Mascart  during  the  year  relative  to  en- 
ciphering the  dispatches,  which  were  carried  into  effect  by  this  Service. 

0B80LSTK  FORMS. 

The  files  of  the  records  division  are  unfortunately  and  seriously  encumbered  with  a 
large  number  of  forms  that  have  no  practical  value.  Although  considerable  time 
has  been  spent  in  their  preparation,  it  necessarily  occurs,  in  toe  large  and  varied 
work  of  such  a  Bureau  as  the  Signal  Service,  that  many  forms  are  maae  to  serve  but 
a  temporary  purpose,  and  when  tnat  is  accomplished  their  usefulness  is  at  an  end. 

These  papers  can  not  be  considered  records  in  any  sense,  because  the  data  upon 
them  have  no  permanent  value. 

At  the  time  of  the  rendering  of  this  report,  there  are  about  1,000,000  of  these  forms 
on  hand  and  their  number  is  increasing  now  at  the  rate  of  about  150,000  annually. 

It^would  be  a  matter  of  great  economy  in  time,  space,  and  labor  if  authority  could 
be  obtained  to  destroy  these  obsolete  forms,  after  their  temporary  value  had  expired. 

Snch  action  is  understood  to  be  comtemplated  by  the  Secretary  of  War. 

mrtBOBOijOOlOAIi  OBSBBYATIONS  BT  THB  MEDIOAL  DBPABTMBNT  of  THB  U.  8.  ARMT. 

^fter  the  transfer  to  this  service,  on  November  30, 1887,  of  the  original  meteorolog- 
ical records  of  the  Surgeon  General's  Office,  an  arrangement  was  effected  with  that 
Bureau  whereby  daily  meteorological  observations  were  ordered  to  be  made  at  all 
m^ilitaiy  posts  where  a  representative  of  the  Medical  Department  was  stationed,  and 
ar^onthly  reports  forwarded  to  Washington  for  the  use  of  the  Signal  Service. 

this  arrangement  the  number  of  reporting  stations  was  increased  from  60  to  140. 
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Co-operation  in  this  matter  was  farther  extended  throngli  the  oonrteey  of  the  But' 
geon-Cfeneral  U.  S.  Army,  ao  as  to  secure  more  reliable  observations,  especially  of 
rain  and  snow-fall,  the  recordinff  of  snch  data  on  speoially  prepared  forms,  more 
convenient  for  examination  and  nling,  and  the  taking  of  sooh  obeervations  ai  sooh 
hours  as  will  provide  for  greater  oertainty  and  uniformity  in  the  work. 

UETTKR8  BBOCIVED  AND  SSNT. 

Five  thousand  seven  hundred  and  fift^-fi ve  letters  of  all  kinds,  inolnding  those  for 
the  autograph  signature  of  the  Chief  Signal  Officer,  were  sent  out  ficom  the  division. 

One  thousand  six  hundred  and  fifteen  were  received  and  entered  in  the  leooxds  of 
the  division  for  action. 

Four  thousand  and  three  letters  were  referred  to  the  division  for  note  or  action. 

MEWSPAFBB  BEFOBIS. 

In  compliance  with  General  Orders  Nos.  35  and  70, 1867,  the  records  division  re- 
ceives all  newspaper  clipoings  forwarded  from  regular  Signal  Service  stations,  by 
voluntary  observers,  and  irom  other  sources.  There  have  l^n  received  during  tne 
past  year  19,740  clippings,  all  of  which  have  been  examined  and  arranged  according 
to  subjects. 

SPSCIAL  WOBK. 

To  meet  the  requirements  of  the  current  work  of  the  office,  to  complete  the  records 
of  Signal  Service  stations,  and  to  fill  requests  for  data  from  various  branches  of  the 
public  service,  there  have  been  prepared  during  the  year  158  tables  or  statements, 
each  table  or  statement  requiring  on  an  average  the  labor  of  one  clerk  for  four  and  a 
half  hours. 

For  use  in  courts  of  law  and  in  the  amicable  adjustment  of  suits,  there  have  been 
prepared  and  furnished  65  transcripts  of  Signal  Service  records,  certified  under  seal 
of  the  War  Department. 

Fifty-one  transcripts  of  Signal  Service  record^  not  certified,  have  been  made  by  ob- 
servers in  charge  of  stations  as  authorized  by  General  Orders,  No.  €,  Signal  Office, 
January  23,  ISaOj  in  answer  to  subpodoas  and  other  requests  for  information. 

Tables  and  statements  of  miscellaneous  data  for  use  of  the  general  public  have 
been  prepared  as  follows : 

For  publication,  discussion,  and  research 139 

For  use  in  connection  with  commercial  enterprises 145 

For  use  of  medical  and  other  professional  men  in  relation  to  the  climatology  of 

the  United  States : 50 

Total 334 

A  list  of  thirty-six  of  the  most  remarkable  tornadoes  in  the  United  States,  giving 
locality,  date,  number  of  persons  killed,  amount  and  value  of  property  destroy^,  and 
remarks,  was  prepared  for  publication  during  the  year. 

Mr.  Duncan  Beaumont,  secretary,  office  State  engineer,  Sacramento,  CaL,  was  fur- 
nished for  publication  monthly  ram-fall  data  from.  179  stations  in  the  State  of  Cali- 
fornia. 

Tables  of  monthly  and  annual  mean  temperature  for  187  stations  in  Texas,  with 
tables  of  precipitation,  showing  monthly  and  annual  averages,  maxima  and  minima 
deduced  from  all  available  records  for  121  stations,  were  prepared  and  forwarded  to 
the  commissioner  of  affrioultnre  for  the  State  of  Texas. 

Messrs.  C.  C.  &  C.  G.  Hine,  editors  and  proprietors  of  the  Insurance  Monitor,  No. 
137  Broadway.  New  York  City,  were  furnished  daily  from  November  3, 1887,  to  De- 
cember 22,  1887,  for  publication  for  the  benefit  of  marine  people,  undervrriters,  and 
shipmasters,  the  following  data  : 

(1)  Simultaneous  meteorological  observations  made  by  vessels  plying  between  Eu- 
rope and  America. 

(2)  Storms  in  which  the  barometer,  wind  direction,  and  wind  force  were^  given ; 
also  the  various  points  through  which  the  wind  ohansed  during  the  storm.    '. 

(3)  Gales  in  which  the  barometer  was  not  reported,  out  wind  direction,  wina  force, 
and  the  points  through  which  the  wind  changed  during  the  storm  were  given.  ^ 

(4)  Icebergs,  position,  date,  and  description  ot  ^ 

(5)  Wrecks,  position,  date,  and  description  of.  :^ 

(6)  Abandoned  vessels,  position,  date,  and  description  of  \ 

(7)  Floating  buoys,  position,  date,  and  description  of. 

(8)  Derelicts,  position,  date,  and  description  of.  \ 
.  (9)  Fo^  banks,  position  of  entering  and  position  of  clearing.  \ 

(10)  Miscellaneous  phenomena,  such  as  water-spouts,  tidal  waves,  high  seas,  et>. 

(11)  Tri-daily  reports  from  Valentia.  \ 

(12)  Special  reports  concerning  West  India  cyclones.  ; 
(I3J  Copy  ofoablegr&m  to  Professor  Masoart,  concerning  the  atmospheric  ooiidi- 

t£oas  over  the  United  8UkteB  and  the  North  Atlantio.  I 
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DATA  POR  USE  OF  THE  UNITED  STATES  SENATE. 

Tabulated  Btatistics  of  precipitation  for  the  following  States  and  TerritorieB  as 
called  for  by  the  United  States  Senate  resolation  of  Janaary  4,  1888 :  Washington 
Territory,  Oregon,  California,  Arizona,  New  Mexico,  Utah,  Nevada,  Idaho,  Wyo- 
ming, Colorado,  Indian  Territory,  and  Texas,  were  prepared  during  the  year. 

This  work  comprised  the  preparation  of  special  forms;  the  examination  and  collec- 
tion of  data  from  every  available  source;  its  chronological  and  geographical  arrange- 
ment; the  determination  of  latitude,  longitude,  and  elevation  of  the  various  stations; 
the  verification  of  all  work,  and  the  copying  of  the  original  sheets  of  data  for 
transmission  to  the  United  States  Senate.  These  sheets  comprised  records  varying 
in  length  from  two  to  sixty-seven  years,  at  661  stations,  givins  for  each  the  average, 
the  greatest,  and  the  least  known  precipitation  for  each  month  and  for  the  year. 

In  addition  to  the  data  above  mentioned,  monthly  departures  from  the  normal  were 
made  for  31  stations,  having  records  of  observations  for  eighteen  years  or  more. 

From  the  variety  of  sources  of  information  and  the  incompleteness  of  the  record 
in  many  instances,  the  accomplishment  of  this  work  was  attended  with  considerable 
difficulty,  and  required  the  services  of  the  greater  part  of  the  clerical  force  of  the 
division  during  the  month  of  January  and  a  portion  of  February. 

BUGOSSTIONS   BBI«ATITS   TO  THB    IMPROVSMBirr  AND  ADVANCBIOBNT  OF    THE  WORK 

OF  THB  RECORDS  DIVISION. 

To  insure  greater  success  in  the  work  undertaken  by  this  division  the  following 
special  recommendations  were  prepared  and  submitted  to  the  Chief. Signal  Officer: 

( 1 )  A  card  index  of  voluntary  stations  and  records,  arranged  by  States  and  stations. 

(2)  A  card  index  of  Signal  Service  stations  and  records,  arranged  by  Stales  and 
stations. 

(3)  The  arrangement  and  binding  of  manuscript  weather  charts  from  November  1, 
1670,  to  date. 

(4)  The  arrangement  and  binding  of  the  tri-daily  synopses  and  indications  from 
February  19, 1871,  to  date. 

(5)  The  arrangement  and  preservation,  under  particular  subjects,  of  all  newspaper 
clippings  containing  meteorological  information. 

(6)  A  classified  list  of  unpublished  letters  and  papers  relating  to  the  subiect  of 
meteorology,  compiled  from  the  official  records  of  the  office  of  the  Chief  Signal  Officer. 

(7)  The  arrangement  and  binding  of  monthly  meteorological  reports  from  volun- 
tary observers,  since  the  commencement  of  observations. 

(8)  The  preparation  of  tables  of  precipitation  and  temperature  from  the  records  of 
voluntary  observers,  from  all  available  sources. 

(9)  A  chart  of  stations  having  long  temperature  records;  to  be  used  for  reference. 

(10)  A  chart  of  stations  having  long  precipitation  records ;  to  be  used  for  refer- 
ence. 

(11)  A  circular  letter  to  persons  who  desire  to  become  voluntary  meteorological  ob- 
servers of  the  Signal  Service. 

(12)  A  dictionary  of  meteorological  terras,  either  in  use  by  or  known  to  the  Signal 
Service. 

(13)  A  revision  of  instructions  for  cabling  weather  reports  to  Europe. 

(14)  The  arrangement  and  binding  of  ''abstracts  of  Journals''  from  Signal  Serv- 
ice stations. 

(15)  The  arrangement  and  binding  of  '*  original  records,"  Forms  No.  101. 

(16)  Extending  the  files  of  the  Signal  Office  to  embrace  the  "original  records," 
Forms  4,  from  November  1,  1870,  to  April  30,  1872,  inclnsive. 

(17)  A  card  index  for  **  letters  sent''  and  "letters  received,"  and  the  appointment 
of  a  letter  clerk  to  have  charge  of  the  filing  and  furnishing  of  all  correspondence. 

(18)  The  copying  of  "  abstracts  of  Journals  "  from  July  to  December,  1887,  on  Forms 
No.  140. 

(19)  To  increase  the  valne  of  river-gauge  readings,  by  obtaining  and  recording  on 
Forms  No.  113  more  definite  information  as  to  the  depth  of  water  in  the  channel  repre- 
sented by  the  zero  of  the  gauge. 

(20)  A  recompilation  and  binding  of  Forms  127  B. 

(21)  A  recompilation  and  verification  of  the  data  contained  on  Forms  No.  165. 

(22)  The  preparation  and  use  of  Forms  128  C  by  State  weather  services. 

(23)  On  the  employment  and  exposure  of  rain-gaages  in  Arizona  and  New  Mexico. 
(24^  On  the  verification  of  Forms  No.  102,  self-recording  anemometer  sheets. 

(25)  A  circular  letter  to  voluntary  observers  concerning  the  change  in  the  hours  of 
observation  £rom  7  a.  m.,  2  p.  m.,  and  9  p.m.,  to  8  a.  ro.  and  8  p.  m.,  standard 
time. 

(26^  For  the  graphic  arrangement  of  the  data  received  daily  by  telegraph  concern- 
ing river  changes. 
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(27)  A  revision  of  tbe  nomenolatare  of  olondB. 

(28)  A  modification  of  Forms  No.  103  to  provide  for  recording  the  daily  averago 
velocity  of  the  wind  from  the  various  directions  recorded. 

(29)  Conceminff  oomplianoe  with  General  Orders,  Nos.  35  and  70,  1887,  relatiTe  to 
the  ooUeotion  and  forwarding  of  newspajier  clippings  firom  Signal  Service  stattonii 

SPBOIAL  BXPOSIB. 

Special  reports  to  the  nnmher  of  16  have  heen  prepared  and  submitted  by  order  of 
the  Chief  Signal  Officer  on  the  general  work  of  the  Signal  Office. 

BSPOBT  OF  ABSUTAIIT  PB0nB«80B  H.  A.  HAZBN. 

*• 

Dnties  in  general  are  as  follows : 

(1)  Stndy  of  spirit-level  and  hypsometric  elevations  of  Signal  Service  and  voluntary 
stations  in  the  united  States,  ueplies  to  communications  regarding  all  new  stations 
and  a  study  of  all  chauf^  in  elevation,  together  with  a  recomputation  of  all  doubtAil 
altitudes.  A  table  giving  the  elevation  of  all  barometers  on  Janaary  1, 1886,  and  all 
changes  that  have  taken  place  since  then,  accompanies  this  report. 

(2)  Reduction  tables  used  by  the  Signal  Service  and  voluntary  observers,  especially 
those  relating  to  determination  of  humidity  and  reduction  to  sea-level. 

(3)  Computation  of  normals  for  the  use  of  the  indications  division.  During  the 
year  pressure  normals  for  fifteen  years  and  temjierature  normals  for  eight  years  have 
been  completed. 

In  cases  of  stations  which  have  been  established  less  than  fifteen  years  it  was  nec- 
essary to  make  most  careful  comparisons  with  neighboring  stations  in  order  to  reduce 
all  normals  to  a  common  epoch*  These  norm^  will  be  found  among  the  tables  pre- 
pared by  this  division.  It  is  believed  that  no  further  change  will  be  needed  in  these 
normals  for  ten  years.  A  special  study  has  also  been  made  looking  to  the  completion 
of  a  normal  for  8  a.m.  and  p.  m.,  to  correspond  with  the  new  hours  of  observation 
adopted  July  1, 1888. 

In  the  case  of  pressure  the  normal  at  7  a.  m.  and  10  p.  m.  was  found  to  be  entirely 
satisfactory,  but  tor  temperature  it  was  found  necessary  to  determine  the  time  of  sun- 
rise and  sunset  at  each  station  and  make  allowance  in  accordance  with  the  position 
of  the  sun.  For  example,  all  stations  in  a  region  an  hour  before  sunrise  or  half  an 
hour  after  that  time  coold  use  the  7  a.  m.  temperature,  but  a  station  an  hour  af|er 
sanrise  requires  the  addition  of  .5  degree  to  the  previous  7  a.  m.  normal,  etc  These 
now  normals  will  undoubtedly  need  a  slight  modification  after  comparison  between 
the  8  a.  m.  and  p.  m.  temperatures  with  the  minimum  and  msximum  values. 

(4)  Preparation  of  daily  charts  for  3  p.  m.  and  10  p.  m.  The  work  in  connection 
with  these  charts  consists  in  first  reducing  all  the  lines  on  the  indication-room  charts 
to  tbe  size  adopted  for  publication,  for  the  region  extending  from  the  Atlantic  to  the 
ninety-seventh  meridian :  next  in  entering  the  data  from  the  orig^inal  records  in  the 
remaining  region  to  tbe  Pacific  and  in  drawing  lines  for  this  region.  These  charts 
have  been  completed  from  April  11, 1887,  to  Biaroh  20, 1888. 

(5)  Preparation  of  charts  showing  the  mean  daily  variations  in  temperature  for  the 
United  States.    These  charts  have  been  completed  from  April  to  December. 

(6)  Preparation  of  charts  relative  to  the  amplitudes  of  the  diurnal  range  in  air 
pressure. 

(7)  Preparation  for  indications  duty  in  S<dptember,  1887,  and  writing  the  indica- 
tions for  October,  1887,  January  and  May,  1888.  This  work  has  demanded  the  careful 
sera  tiny  of  thousands  of  charts  and  t^oes  not  comprise,  by  any  means,  the  simple  time 
devoted  to  the  work  of  preparing  indications  for  three  months. 

(8)  Preparation  of  special  reports  from  time  to  time.  This  has  comprised  the  fol- 
lowing as  the  more  important : 

(a)  Report  on  the  proposed  new  foreim  meteorological  tables. 

(6)  Report  on  the  revision  of  Gnyot's  Tables  by  the  Smithsonian  Institution. 

So)  Report  on  the  extreme  storm- wave  to  be  apprehended  at  Galveston. 
d)  Report  on  the  relation  between  the  moon  and  weather. 
(0)  Report  on  turbid  water  found  Just  before  storms  in  a  Virginia  well. 
(/)  Report  on  the  relation  between  sun-spots  and  rain-fall. 
{g)  Report  on  Faye's  paper  regarding  cyclones. 

(A)  Report  on  tbe  cause  of  the  increase  of  rain  in  Florida  during  July  and  Au- 
gust, 
(i)  Report  on  the  dronght  in  Michigan. 
(;')  Report  on  dirrigible  balloons. 
{Jk")  Report  on  forests  of  Coloi^o,  for  the  Agricultural  Department. 

iV)  Report  on  the  amount  of  wind  necessary  to  overturn  a  railroad  car. 
m)  Report  on  the  rain-fall  at  stations  having  a  forty  years'  record  with  tables. 
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(»)  Report  on  anemometer  experiments  on  aloeomotiye  on  the  railroad  to  Balti- 
more. 

(o)  Report  on  rain-fSftU  west  of  the  Misateippi  rirer. 

(p)  Report  on  the  oold  dip  in  May,  with  onarte. 

(g)  Report  on  the  ioflaenoe  of  forests  upon  rain-fikll. 

(r)  Report  on  Aberoomby's  proposed  nomenclature  of  clouds. 

(•)  Report  on  the  relation  hietween  the  moon  and  flnotnation  in  airpressnre.  ^ 

(«)  Report  on  long-range  predictions  for  the  United  States,  sent  by  Herr  Waltemath 
of  Germany. 

(9)  Report  on  an  anemogene  devised  by  Rognerie,  of  Paris. 

[x)  Report  on  the  laws  underlying  weather  changes  in  the  United  States. 


etc. 

(9)  Preparation  of  tables :  The  more  important  hare  been,  "  Mean  monthly  press- 
ure and  temperature,  Canadian  stations  for  review  division ; "  *^  Tables  and  charts 
showing  mean  weight  of  vapor  per  cubic  foot  of  air  for  June,  July,  and  Aueuat,  for 
the  United  States ;"  **  Table  for  reduction  of  pressure  to  sea-level  at  very  low  and 
high  temperatures ;"  "  Table  of  10-year  normals  for  review  division ; "  Mean  monthly 
normals  for  Pacific  coast  and  also  the  northwestern  stations ; "  ''  Barometer  readings 
above  31  inches." 

(10)  Preparation  of  glossary  of  meteorologiciil  terms,  not  yet  completed. 

(11)  Preparation  for  publication  of  all  obserrations  at  Pike's  Peak  and  reading 
prooiof  same. 

(12)  Work  on  anemometer  board. 

(13)  Miscellaneous.    Balloon  voyage  from  Philadelphia. 

Thero  has  been  a  great  deal  of  routine  work  during  the  vear  that  has  prevented 
other  and  more  important  studies  upon  the  laws  governing  the  origin,  development, 
and  movement  of  storms.  ^  It  is  becoming  very  apparent  that  a  closer  study  and  de- 
termination of  these  l/iwsare  iDdispensable,  if  the  science  of  meteorology  is  to  advance 
as  it  should.  It  is  recognized  that  the  United  States,  with  its  broad  expanse  of  coun- 
try stretohiuff  over  so  many  degrees  of  latitude,  forms  a  most  inviting  and  in  fact  one 
of  the  best  fields  in  the  world  for  meteorological  inquiry.  The  observations  now  taken 
for  moro  than  sixteen  years  form  a  most  valuable  repository  of  facts  which  await  an 
opportunity  of  being  arrayed  in  regular  order  and  arranged  to  benefit  the  country  by 
some  willing  hand. 

The  following  is  a  summary  of  that  portion  of  the  work  of  the  divisien  for  the 
year  which  is  susceptible  of  tabulation. 

SMemmti  tkowing  the  amount  of  work  done  in  rooordo  diMtion  during  ike  year  ending 

Jwno  30, 1688. 

Yolnntary  records: 

Summaries  made  and  entered  in  books • 16,797 

Rain-fall  and  tftmperaturo  data  tabulated :  number  of  months  rocord  .. .  744, 034 

Rain-fall  and  tempratnro  data  compared :  number  of  months 89, 464 

Forms  122  B  copied 505 

Tables  or  data  for  use  in  Office  of  Chief  Signal  Officer: 

Chief  Siffnal  Officer 1 27 

Review  division 175 

Indications  division • 23 

Stations  and  other  divisions 27 

Annual  Report  Chief  Signal  Officer 29 

Data  for  persons  not  connected  with  the  public  service :  ^ 

Certified  65 

Not  certified 51 

Misoellaneons  tables  and  statements 334 

Letters^ 
Sent: 

Type-written 2,512 

Stereotyped 3,243 

Received : 

Briefed  and  entered 1,615 

Notedand  roferred 4,003 

Filing  and  issuing  records : 

Itoceived  and  filed  (estimated) 190,000 

Issued  on  reouisition 60,000 

Returned  to  file  and  charge  removed.... 50,000 
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Cablegnun  work : 

Reports  prepared  for  transmission ..•..  366 

Extracts  maide  for  '*  Atlantic  ioe  reports '' 216 

Copies  of  messages  for  Professor  Mascart 366 

Reports  received 647 

Tornado  work: 

Reports  received,  acknowledged,  and  sent,  review  division 342 

Circulars  of  inquiry  sent ■ 620 

Proofread: 

Review  tables 5 

Pages  of  Annual  Report  Chief  Signal  Officer ....••. 265 

*     Pike's  Peak  data,niouths  of 32 

Work  on  3  and  10  p.  m.  charts : 

Date  entered,  number  charts  and  bulletins 1,416 

Lines  drawn,  number  charts  (estimated) 3,540 

MisGellaneons : 

Memorandum  slips  written 5,000 

Corrections  on  records  made 11,097 


DATA  COMPILED  FOR  FILK—M UMBER  OF  ENTRIES. 


Means  book: 

Entered 55,680 

Verified 55,680 

Barometer: 

Highest: 

Entered 1,680 

Verified 1,680 

Computed 1,680 

Computation  verified ....  1 ,  680 

Lowest: 

Entered 1,680 

Verified 1,680 

Computed 1,680 

Computation  verified....  1,680 

Monthly  range : 

Entered 1,680 

Verified 1,680 

Computed 1,680 

Computation  verified....  1,680 
Temperatures: 

Maximum: 

Entered 2,180 

Verified 2,180 

Computed 2,180 

Computation  verified 2,180 

Minimum: 

Entered 2,180 

Verified 2,180 

Computed '. 2,180 

Computation  verified 2,180 

Mean: 

Entered 2,180 

Verified 2,180 

Computed 2,180 

Computation  verified 2, 1 80 

Tri-daily  means : 

Entered 1,800 

Verified 1,800 

Computed 1,800 

Computation  verified 1,800 

Mean  daily  range : 

Entered 1,800 

Verified 1,800 

Computed 1,800 

Computation  verified 1,800 


Temperatures — Continued. 

Mean   maximum   and  mean 
minimum : 

Entered 2,180 

Verified 2,180 

Computed  2,180 

Computation  verified 2, 180 

Tri-daily,  mouthly,  normal : 
M«an  dew  point: 

Entered 1,740 

Verified 1,740 

Computed 1,740 

Computation  verifiea 1, 740 

Mean  relative  humidity : 

Entered 1,740 

Verified 1,740 

Computed 1,740 

Computation  verified 1,740 

Monthly  precipitation : 

Entered 2,180 

Verified 2,180 

Computed 2,180 

Computation  veri fied 2, 180 

Clear,  fair,  cloudy,  and  rainy  days: 

Entered * 1,740 

Verified 1,740 

Computed 1,740 

Computation  verified 1,740 

Average  cloudiness: 

Entered 1,740 

Verified 1,740 

Computed 1,740 

Computation  verified 1, 740 

Wind: 

Maximum  velocity : 

Entered 1,740 

Verified 1,740 

Computed 1,740 

Computation  verified....  1.740 
Number  times    observed  N., 
NE.,etc: 

Entered 1,740 

Verified 1,740 

Computed 1,740 

Computation  verified 1.740 


Respectfully  submitted. 


Jno.  p.  Finley, 
Second  Lieutenant^  Signal  Corps^  lieoorda  Officer, 


APPE  N  DIX     No.    15. 

SEPORT  OF  THE  OFFICER  IN  dSARGE  OF  THE  PUBLICATIONS 

DIVISION 

6iGNAi<  Office,  War  Department, 

WMhingtm  City,  July  1,  1888. 

Sir  :  I  have  the  honor  to  sobmit  the  following  report  of  work  performed  in  the 
pablications  division  daring  the  fiacal  year  endiog  June  30, 1888. 

PERSONNEL. 

Second  Lieut.  Fielder  M.  M.  Beall  relieved  Second  Lieut.  R.  B.  Watkins,  in  charge 
of  this  division ;  the  former  was  relieved  by  Second  Lieut.  F.  R.  Day,  in  charge  of  the 
division  June  15,  1888. 

Mr.  John  M.  Killits,  expert  editor  and  proof-reader,  resigned  October  31,  1887. 
The  draaghtsmen  (5  in  number)  have  been  transferred  to  the  review  division.  One 
clerk  was  discharged ;  otherwise  the  force  has  remained  the  same  as  the  last  report 
of  the  officer  in  charge. 

CORRESPONDENCE. 

'The  work  of  this  division  has  greatly  iocreased  since  the  last  report,^amely  by  the 
addition  of  keeping  a  file  of  letters  received,  and  answering  all  communications  rela- 
tive to  the  publications  of  this  service ;  this  certainly  entails  considerable  amount  of 
clerical  work  on  this  division  that  was  not  performed  heretofore,  and  with  only  one 
clerk  to  do  it.  It  is  very  often  necessary  to  detail  one  of  the  stitchers  and  folders  to 
assist  in  the  clerical  duties  of  this  division  when  not  otherwise  engaged. 

OFFICE  AND  STORAGE  ACCOMMODATIONS.   ' 

As  contemplated  in  the  last  report  of  the  officer  in  charge  of  this  division,  the  re- 
moval has  taken  place,  and  the  printing,  lithograph,  and  distributing  rooms  now 
ooonpy  the  entire  ground  floor  or  No.  1744  G  street  northwest.  While  this  is  a 
great  improvement  over  premises  previously  occupied,  there  is  still  room  for  improve- 
ment, as  the  space  is  entirely  too  small  for  the  printing,  lithograph,  and  distributiug 
rooms. 

DISTRIBUTION  OF  THE  PUBLICATIONS. 

MapB, — The  7  a.  m.  daily  weather  maps  are  mailed  to  the  recipients  throughout  the 
United  States  daily,  except  Sundays  and  holidays,  at  11a.  m. ;  they  were  former! v 
mailed  at  4  p.  m. ;  this  is  an  indication  of  improvement,  as  the  maps  will  now  reach 
their  destination  five  hours  earlier.  To  the  foreign  co-operators  with  this  service, 
they  are  mailed  weekly  instead  of  quarterly,  as  formerly,  thus  giving  them  the  ben- 
efit of  the  maps  much  sooner  without  any  additional  expense  to  this  service. 

IH^daUy  weaiker-maps. — ^The  publishing  of  these  maps  was  begun  January  1,  1887. 
They  are  mailed  monthly  to  the  recipients  throughout  the  United  States,  and  every 
three  months  to  the  foreign  co>operators  with  this  service,  through  the  International 
Exchange. 

Daily  international  maps, — The  publishing  of  these  maps  was  commenced  in  Octo- 
ber, 1^,  but  they  contain  data  as  far  back  as  October,  1886.  These  maps  are  mailed 
to  the  international  observers  and  others  co-operating  with  this  service. 

Monthly  puhUoation9, — ^The  Monthly  Weather  Review  has  been  issued  with  unusual 
promptness  during  the  present  year;  this  is  partly  due  to  the  improved  wire-stitching 
machine  and  the  improved  quarters  now  occupied. 

The  mailing  lists  of  this  publication  have  been  revised  during  the  year,  and  it  is 
believed  that  all  co-operators  with  the  Signal  Service  and  parties  entitled  by  ex- 
change to  this  favor  now  receive  the  Review  promptly.  The  demands  for  this  publi- 
catioii  during  the  year  have  been  very  great,  and  it  is  to  be  regretted  that  owing  to 
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the  limited  edition  the  Chief  Signal  OiBoer  has  been  oompelled  to  retoae  many  of 
these  leqneBts. 

Sumnuiry  and  Beview, — ^This  publication  contains  the  Bnmmary  and  reyiew  of  the 
international  meteorological  oDMryationB,  and  has  been  issned  as  nsoal  to  the  interna- 
tional observers  and  others  who  are  entitled  to  receive  the  same. 

IH'Daily  MeUarQlogioal  Record.— The  Tri-Daily  Meteorological  Record,  containing 
complete  observations  at  all  stations  for  January,  February,  March,  and  April,  1878, 
of  the  Signal  Service,  has  been  distributed  to  the  directors  of  the  State  weather  serv- 
ices, Signal  Service  stations,  libraries  in  the  United  States,  foreign  oo-operators,  and 
others  who  are  interested  in  meteorology. 

Annual  Report  of  the  Chief  Signal  Offi^.—The  report  for  1886  was  distributed  to  the 
voluntary  observers,  State  weather  observers,  Caziadian  observers,  the  reflrular  recip- 
ients, foreign  correspondents,  and  other  parties  who  have  aided  the  SigniQ  Service  in 
various  ways. 

Mi8ceUaneoua  publications. — ^There  has  been  a  number  of  miscellaneous  pamphlets 
mailed  daring  toe  present  year^  such  as  History  of  the  Signal  Service,  Memoranda  on 
the  Work  Accomplished,  Danger,  Distress,  and  Storm  Signal  Codes,  General  Instruc- 
tions to  Observers  of  the  Si&ii&l  Service,  United  States  Signal  Service  Weather  Code, 
Instructions  for  Voluntary  Observers  of  the  Signal  Service,  Practical  Use  of  Meteor- 
ological Rei)orts  and  Weather  Maps,  Memoranda  of  Usefiil  information  for  Ship-Mas- 
ters, and  the  advance  report  of  the  Chief  Signal  Officer. 

Arctic  aeriee  of  puhlicationB,—The  Arctic  series  of  publications  issued  in  connection 
with  the  Signal  Service,  No.  I,  Report  of  the  Expedition  to  Point  Barrow,  Alaska,  and 
No.  II,  Contributions  to  the  Natural  History^  of  Alaska,  by  L.  M.  Turner,  the  only 
ones  received  from  the  printer,  have  been  distributed  to  libraries  in  the  United  States, 
foregin  governments,  directors  of  State  weather  services,  and  voluntary  observers  of 
the  Signal  Service. 

Dai^'  bulletin,  synopses,  probabilities  and  facts,  dailyintemational  bulletin,  pro- 
fessional papers,  Signal  Service  notee^  and  the  Weekly  Weather  ChroDide  have  been 
Judiciously  distributed  to  libraries,  agricultural  societies,  and  to  such  parties  that 
take  an  interest  in  meteorology  and  have  made  application  for  them. 

•  Summary  of  the  distribntUmf  etc 

Letters  received.......... 1,876 

Letters  sent % 602 

7  a.  m.  daily  weather  maps 106,119 

Tri-daily  weather  maps •.... 1,410 

Daily  international  maps — .. .  3,900 

Monthly  weather  review "... • 44, 014 

Summary  and  review 5,468 

Tri-daily  meteorological  record 1,268 

Annual  reports  of  the  Chief  Signal  Officer 3,683 

Miscellaneous  pamphlets 7,513 

Contributions  to  the  natural  history  of  Alaska 441 

Expedition  to  Point  Barrow,  Alaska • 278 

Daily  bulletin,  synopses,  probabilities,  and  facts 3,958 

Daily  international  bulletin 3,458 

Professional  papers  of  the  Signal  Service 1,639 

Signal  Service  notes •• 2,960 

Daily  Weather  Chronicle 238 

ToUl 189,225 

I  will  state  that  the  work  of  this  subdivision  (the  distribnting-room),  has  been 
very  great  during  the  year  in  consequence  of  the  large  number  of  publications  dia- 
tributed  and  their  re-arrangement  and  shelving  on  account  of  moving  fiom  one  build- 
ing to  another,  thus  entailing  a  larse  amount  of  labor,  llie  work  was  carried  on 
without  seriously  interfering  with  tne  current  work. 

PRnnriHG  akd  iithooraph  booms. 

The  following  statement  shows  the  amount  and  kind  of  press- work  performed : 

Special  orders  printed • 7,541 

General  orders  printed • ••••••.• 26,269 

Special  bulletins  printed ..•••.... 15,815 

Instructions 4,896 

Circulars  printed ••• 23,875 

Monthly  weather  reviews  printed — 31,100 

Summaiy  and  review  printed ••—•  6^600 


BEPOBT   OF    THE   CHIEF   SIGNAL    OFFICER.  193 

Wrappers  priDted 90,000 

Letter-heads  printed 200,500 

Letters 21,439 

Envelopes  printed 584,200 

Forms  printed 459,975 

Misoellaneons  printed 55,152 

LITHOGRAPH  BOOM. 

The  following  statement  shows  the  amount  and  kind  of  lithograph  work  per- 
formed : 

Base  maps  printed 321,509 

7  a.  m.  daily  weather  maps  printed 108,919 

Monthly  weather  review  maps  printed 134,610 

Summary  and  review  maps  printed 10,600 

Tri^aily  weather  maps  printed 39,475 

International  maps  printed 33,200 

Circular  letters  printed 3,500 

Forms  and  drawings  printed 45, 129 

Miscellaneous  printed 47,154 

The  work  performed  by  this  subdivision  is  of  high  character. 

The  improved  press  tacvUties  put  in  during  the  year  have  added  to  the  rapidity 
with  which  the  work  is  now  perlonned. 

The  total  number  of  enjploy^  in  the  division  at  the  close  of  the  year  is  21,  consist- 
ing of  18  enlisted  men  and  3  civilians,  classed  as  follows : 

Clerk 

Foreman  of  prinjking ^ 

Proof-reader 

Crinters 
ithographers 

Pressman 

AjBsfstant  pressmen  and  feeders 

Feeder  and  assistant  to  lithographer 

Ejigineer L 

Switchers  and  folders 2 

• 

I  am,  very  respectfully,  your  obedient  servant, 

F.  R.  Day, 
Second  Lientenanty  Signal  Corp9,  PublicatUm^  Officer, 

The  Chuf  Signal  Officbb. 
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BEPOBT  OF  PROPERTY  AND  DISBURSING  DIVISION, 

Signal  Officb,  War  Department, 

WoBhingUm  City,  July  9,  1868. 

Sir  :  I  have  the  honor  to  Bubmit  the  following  statement  of  the  work  of  the  prop- 
erty division  for  the  fiscal  year  ending  Jane  30, 18^ : 

PERSONNEL. 

No  chiinges  of  importance  have  occurred  in  the  personnel  of  the  division  since 
\a»t  report. 

SALES  OF  PUBLICATIONS. 

Three  handred  and  fifty-six  dollars  and  one  cent  have  been  received  daring  the 
year  from  sales  of  maps  and  bnlletins,  as  allowed  by  act  of  Congress  approved 
March  30,  1874,  section  2S7,  Revised  Statutes.  The  amoant  received  was  deposited 
with  the  Treasurer  of  the  United  States  to  the  credit  of  the  appropriation  '*  observa- 
tion and  report  of  storms." 

MUSTERING  OFFICE. 

Uuder  instructions  No.  38,  Signal  Office,  1887,  Second  Lieut.  R.  B.  Watkins,  Signal 
Corps,  was  detailed  as  mustering  officer,  relieving  Second  Lieut.  W.  D.  Wright,  Signal 
Corps.  Lieutenant  Watkins  was  succeeded  on  April  23,  1888,  by  First  Lieut.  R.  £. 
Thompson,  Sixth  Infantry,  acting  signal  officer,  who  remained  in  charge  to  the  end 
of  the  fiscal  year. 

The  total  number  of  accounts  exai^^ined  and  prepared  for  settlement  during  the 
year  was  21,933,  being  an  Independent  account  for  each  month  of  the  year  for  each 
enlisted  man,  for  each  of  the  several  appropriations  for  pav,  for  commutation  of  ra- 
tions, for  commutation  of  quarters,  and  for  commutation  of  fuel. 

OTHER  ACCOUNTS  SETTLED. 


The  number  of  accounts  growing  out  of  the  disbursements  of  the  yarious  appro- 
priations expended  by  this  office,  settled  during  the  year,  was  8,287,  distributed  as 
follows : 


July,  1887 509 

Aug.,  1887 816 

Sept.,  1887 659 

Oct.,    1887 1,047 

Nov.,  1887 898 

Dec,   1887 737 


Jan., 1888 700 

Feb., 1888 822 

Mar.,  1888 617 

Apr., 1888 , 649 

May,  1888 476 

Jane,  1888 357 


SUSPENSIONS  OF  ACCOUNTS. 

Daring  the  year  two  '' Difference  Sheets'' have  been  received,  covering  vouchers 
aggregating,  one  $175  and  the  other  150.40 ;  satisfactory  explanations  were  made  to 
both. 

There  are  now  no  '^  Difference  Sheets''  outstanding  and  I  have  been  informed,  by 
letters  from  the  Third  Auditor  of  the  Treasury,  that  all  of  my  accounts  covering  the 
appropriations  for  1885,  for  1886,  and  for  1887  have  been  closed,  to  include  February, 
1887,  a  period  of  twenty  months. 


INSTRUMENTS  PURCHASED  FOR  OFFICIAL  USE  AND  ISSUED. 

Two  thousand  and  two  iustruments  of  various  kinds  have  been  purchased  daring 
the  year  for  the  use  of  this  service,  and  two  thousand  three  hundred  and  eight  instru- 
ments  have  been  issued  since  last  report. 
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▲YKRAOB  COST  OF  MAINTAINING  STATIONS  OF  OBSERVATION. 

The  averaf^  oost  of  mainiainiDg  each  regalar  meteorological  station  dmiDc  the 
year  (exclusive  of  the  cost  of  telegraph  service  and  the  ^ay  and  allowances  of  the 
enlisted  force  on  duty  at  each)  has  oeen  $279.64.  The  station  costing  the  least  was 
Baleiffh,  N.  C,  $2  only  being  expended  thereat  duringthe  year ;  the  station  cost- 
ing the  most  was  CMoago,  111.,  at  which  the  sum  of  ^95.87  was  spent  dnring  the 
year. 

CORBBSPONDBNCB. 

The  total  number  of  letters  received  daring  the  year  was  30,301,  containing  60,183 
inclosnres. 
The  total  nnmber  of  letters  sent  was  31,966,  which  inclnded  2,200  indorsements. 

8HIPICENT8. 

In  the  packing  and  shipping  room  there  were  12,921   distinct  shipments  made 
throngh  the  Qaartermasters  Department  by  mail  anfl  by  express. 
There  were  5,124  letters  and  parcels  sent  by  registered  malL 

PACKAGES  RBCEIVSD. 

Packages  by  mail « 1,381 

Paclcages  by  express.... .' 401 

Packages  by  freight 1,870 

Packages  throngh  the  Quartermaster's  Department 338 

Local  consignments • • 1,196 

MACHINE-SHOP. 

The  nsnal  quantity  of  work  has  been  done  in  the  machine-shop  in  the  manufacture 
and  repair  of  instruments  and  in  repairs  about  the  office.  It,  however,  has  been  your 
policy  to  confine  such  work  to  small  jobbing  and  repairs  an4  to  have  all  large  Jobs 
done  outside^  after  due  ad  vertisement  and  an  opening  of  bids ;  this  being  also  rendered 
necessary  owing  to  the  limited  force  employed  in  the  shop  and  the  character  of  the 
work  to  be  done. 

CARPBNTER-BHOP. 

In  the  carpenter-shop  almost  all  the  boxes  for  shipment  of  supplies  are  made  and 
jobbing  and  repairs  abont  the  office  are  done,  and  tne  men  employed  therein  have 
been  kept  bnsy  during  the  year  at  such  work. 

During  the  year  the  plan  was  tried  of  having  the  packing-boxes  made  in  lots  of 
various  sizes  by  outside  parties,  under  due  advertisement  and  the  opening  of  bids, 
and  it  is  believed  that  the  result  has  demonstrated  the  wisdom  of  suon  a  course  ana 
the  advisability  of  continuing  the  practice. 

UBEARY. 

The  library  has  received  dnring  the  year,  by  purchase,  exchange,  or  ffift,  475  vol- 
umes, and  now  contains  10,320  volumes,  exclusive  of  pamphlets,  which,  although  cat- 
alogued, have  never  been  numbered  as  books. 

On  June  5, 1888,  Mr.  O.  L.  Fassig  was  appointed  bibliographer  and  librarian,  re- 
lieving Sergeant  G.  W.  Merrill. 

APPROPRIATIONS. 

The  condition  of  the  appropriations  (disburjed  by  this  office)  for  the  fiscal  year 
ending  June  30, 1888.  witn  the  expenditures  thereunder  and  the  balances,  with  prob- 
able demands  on  such  balances,  report  of  which  is  required  to  be  rendered  by  the  act 
of  Congress  approved  May  20,  1820,  is  as  follows : 

Appropriated : 

Observation  and  report  of  storms $288,518.75 

Signal  Service : 

Regular  supplies 57,151.85 

Incidental  expenses 772.00 

Transportation 23,300.00 

Barracks  and  quarters 85,440.00 

Subsistence 148,000.00 

Medical  Departmc^ut 3,200.00 

Signal  Service  of  the  Army 8,000.00 
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Expended:  - 

Obseryation  and  report  of  storms $177,564.58 

Signal  Service: 

Beiplar  sapplies *53,63a42 

Incidental  expenses • 178.68 

Transportation •17,858.80 

Barracks  and  quarters .*... 83,712.11 

Subsistence • 143,464.00 

Medical  Department • 3,527.90 

Signal  Service  of  the  Army 1,897.59 

Balances : 

Observation  and  report  of  storms 110,954.23 

Signal  Service : 

Regular  supplies 3,513.43 

Incidental  expenses 593.32 

Transportation 5,141.20 

^  Barracks  and  quarters 2,727.89 

Subsistence 4,789.00 

Medical  Department '  672. 3U 

Signal  Service  of  the  Army $,102.41 

Probable  demands :  ' 

Observation  and  report  of  storms 95,500.00 

Sigrial  Service : 

Regular  supplies 500.00 

Incidental  expenses 15.00 

Transportation 5,000.00 

Barracks  and  quarters 150.00 

Subsistence 150.00 

Medical  Department GOO.OO 

Signal  Service  of  the  Army 6,072.02 

Of  the  appropriations  "without  year,"  the  amonuts  expended  therefrom,  the  bal- 
ances on  hand,  and  the  probable  demands  are  shown,  as  follows : 

Appropriated : 

Establishing  signal  station.  Point  Jupiter^  Fla $17, 000. 00 

Repair  Signal-&)rvice  cable,  Columbia  River 5,500.00 

Expended : 

Establishing  siffual  station,  Point  Jupiter,  Fla 16,031.13 

Repair  Signal-Service  cable,  Columbia  River 449.50 

Balances : 

Establishing  signal  station.  Point  Jupiter,  Fla 968.87 

Repair  Signal  Service  cable,  Columbia  River ^ 5, 050. 50 

Probable  demands : 

Establishing  signal  station,  Point  Jupiter,  Fla ^ 14.00 

Repair  Signal-Service  cable,  Columbia  River 4, 978. 43 

Amounts  appropriated  under  the  different  heads  for  the  support  of  the  Signal  Service,  U.  8, 

Army,  for  the  fiscal  year  ending  June  30,  1888. 

Legislative,  executive  and  judicial : 

Regular  clerks  and  messengers $10,660.00 

Scientific  experts,  clerks,  etc 30,000.00 

Rent  of  buildings  for  Signal  Office 7,500.00 

Printing  and  binding. 10,000.00 

Postage-stamps  (allotted  by  Secretary  of  War)... 800.79 

Stationery  (allotted  bv  Secretary  of  War) 3,873.32 

Contingent  expenses  (allotted  by  Secretary  of  War) 7, 085. 42 

Sundry  civil  expenses — Observation  and  report  of  storms :  69, 919. 53 

Manufacture,  purchase,  etc.,  of  instruments $10,000.00 

Telegraphing  reports 138,000. 00 

Expenses  storm-signals 11,600.00 

Sea-coast  telegraph  lines 15,944.00 

Cotton-region  reports. 7,000.00 

Instrument  shelters 2,000.00 

Ren  t«,  et«. ,  of  offices  outside  of  Washington 40, 000. 00 

River  and  flood  reports 10,000.00 

Maps  and  bulletins 25,000.00 

Maintenance  and  repair  of  military  telegraph  lines 24, 000. 00 

Construction  telegraph  line  San  Francisco  to  Pt.  Reyes . .  4, 974. 75 
288,518.75 

*  Inolades  settlements  made  in  the  Treasury. 
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Establisbiug  signal  station,  Point  Jnpiter,  Florida IIT,  000. 00 

Repair  of  Signal- Service  cable,  ColambiaRiver 5,500.00 

Pay,  etc.,  of  the  Signal  Corps : 

Payof  oiBoers 134,180.00 

Pay  of  enlisted  men 180,000.00 

Commatation  of  qnarters  to  officers 5,500.00 

Mileage  to  officers * 4,000.00 

223,680.00 

Subsistence  Department : 

Subsistence  and  commutation  of  rations,  Signal  Corps 148, 000. 00 

Quartermaster's  Department,  Signal  Service : 
Regular  supplies —  • 

Fuel  for  offices  and  for  sales  to  officers $6,000.00 

Commutation  of  fuel  to  eulisted  men 47, 760. 00 

Forage  for  public  animals ^..  1,805.65 

Forage  for  officers' horses 1,365.00 

Straw  for  public  animals 112.00 

Straw  for  officers' horses 109.20 

57, 151. 86 

Incidental  expenses — 

Shoeing  public  animals 1288.00 

Shoeing  officers' horses., 234.00 

Blacksmith's  supplies .• 100.00 

Veterinary  supplies 50.00 

672. 00 

Interment  of  officers  and  men 100.00 

Signal  Service : 

Transportation — 

Materials  and  funds $15,000.00 

Men 8,000.00 

Harness,  and  repairs  to  means  of 300.00 

23, 300. 00 

Barracks  and  quarters 8(>,440.00 

Medical  Department : 

«    Medical  attendance  and  medicines  to  officers  and  men 3, 200. 00 

Signal  Service  of  the  Army 8,000.00 

Grand  total 930,482.13 

Nqtk. — ^The  foregoing  statement  inclnde8  amounts  appropriated  in  deficiency  act 
approved  February  1, 1^.    (Public  No.  4. ) 

CLERICAL  FORCE. 

On  Jul^  1, 1887,  there  were  employed  in  this  division  75  employes,  47  enlisted  men, 
and  28  civilians  j  the  75.  employes  being  distribated  as  follows:  Clerks,  29  enlisted 
men  and  3  civilians;  mechanics,  messengers,  and  laborers,  18  enlisted  men  and  25 
civilians. 

On  June  30, 1688,  there  were  employed  in  this  division  73  employes,  40  enlisted  men, 
and  33  civilians,  the  T3  employes  being  distributed  as  follows :  Clerks,  25  enlisted 
men  and  5  civilians ;  mechanics,  messengers,  and  laborers,  15  enlisted  men  and  28 
civilians. 

SEA-COAST  TELEGRAPH. 

Offices  in  operation  and  reporting  direct  to  the  Chief  Signal  Officer  on  July  1,  1887, 
13.  All  offices  were  transferred  on  Angust  1,  1887,  to  Lieut.  W.  D.  Wright,  Signal 
Corps. 

Receipts  from  July  1, 1887,  to  August  31, 1887,  on  which  latter  date  I  made  my  final 
account-current  on  account  of  sea-coast  telegraph,  are  as  follows : 

July 167.64 

August 64.91 

Total  (deposited  credit  United  S totes  Treasurer) 132.55 

MILITARY  TELEGRAPH. 

The  number  of  offices  in  operation  and  reporting  direct  to  the  Chief  Signal  Officer  on 
Jul  V  1, 1887,  was  36. 

The  offices  closed  during  the  year  were  Fort  Spokane,  Wash.,  and  Spokane  Falls, 
Wash. 
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OflBces  trausferred 

Ashland,  Oregon. 
Astoria,  Oregon. 
BIy,  Oregon. 

Offices  transferred 

Bismarck,  Dak. 
Brownsville,  Tex. 
Cantonment,  Ind.  T. 
Carter,  Wyo. 
Custer,  Mont. 
Fort  Bridger,  Wyo. 
Fort  Boford,  Dak. 
Fort  Cnster,  Mont. 
Fort  Davis,  Tex. 


daring  the  year  to  Lieut.  J.  A. 

Fort  Bidwell,  Cal. 
Fort  Klamath,  Oregon. 
Lakeview,  Oregon. 

daring  the  year  to  Lieut.  J.  H. 

Fort  Elliott, Tex. 
Fort  Laramie,  Wyo. 
Fort  Maginnis,  Mont. 
Fort  Reno,  Ind.  T. 
Fort  Robinson,  Nebr. 
Fort  Sill,  Ind.  T. 
Fort  Stanton,  N.  Mex. 
Fort  Supply,  Ind.  T. 
Fort  Totten,  Dak. 


Swift,  Signal  Corps : 

Llnkville,  Oregon. 
Neah  Bay,  Wash. 
Pysht,  Wash.    * 

Weber,  Signal  Corps : 

Fort  Tates,  Dak. 
Glendive,  Mont. 
Lakota,  Dak. 
Lava,  N.  Mex. 
Marfa,  Tex. 
*  Poplar  River,  Mont. 
Rio  Grande  City,  Tex. 


Receipts  from  July  I,  1887,  to  February  29,  1888,  on  which  latter  dale  I  made  my 
final  acc'onnt-current  on  account  ^f  line  receipts,  military  telegraph,  are  as  follows: 


Homtli. 


Jaly — b. 
Aagnst... 
September 
October... 
November 
December 


Ameant. 


$390.83 
330. 8i 
283.44 
804.14 
101.93 
68.08 


Month. 

Janxuay 

Febnuury 

Total  (deposited  to  credit  United 
State*  TreMnrer) 


Amount. 


$36.28 
11.07 


1.617.1 


The  number  of  miles  of  telegraph  line  sold  during  the  year  was  SSl-i*^;  amount 
received  for  same,  |930. 10.  N nmbeV  of  miles  of  telegraph  line  transferred  to  the  Life- 
Saving  Service,  140. 

FOBMS. 

The  work  of  estimating  for  forms  and  issuing  them,  for  the  great  variety  of  work 
carried  on  by  the  Signal  Service^  which  not  only  includes  forms  for  the  several  di- 
visions of  the  office  of  the  Chief  Signal  Officer  and  the  regular  meteorological  stations, 
but  for  voluntary  observers,  State  weather  services,  displaymen,  cotton-belt  observ- 
ers, special  river  and  rainfall  observers,  thunder-storm  and  tornado  reporters,  mili- 
tary telegraph  lines,  and  acting  signal  officers,  was,  in  November,  1887,  assigned  by 
your  orders  to  one  clerk ;  and  the  whole  stock  of  blanks  was  thoroughly  overhauled 
and  many  forms  found  to  be  obsolete  eliminated,  and  the  numerous  forms  of  the  sev- 
eral classes  were  gathered  together  and  properly  arranged. 

The  number  of  requisitions  filled  has  been  1,8.15.  The  number  «f  packages  sent  out 
by  mail  has  been  4,184. 

CONTRACTS. 

As  required  by  the  act  of  Congress  approved  April  21, 1808  ^Statutes  at  Large,  vol. 
2,  p.  435),  I  submit  herewith  list  of  contracts  made  by  me  during  the  fiscal  year  end- 
ing June  30, 1888 : 


With  whem  made. 


E.E.  Rider 

Wm.  Ballantyne  St.  Son.. 

Sastonft  Ropp 

Thomas  G.Hood 

WilliMn  A.  Wheeler, Jr 
Cyclostyle  Company  ... 

Kewall  &  Jones 

L.  D.  Geneato , 

W.B.  Moaea  A,  8on 

B.F.Guy 

KrankJ.Eakin 

Dennis  Crowley 

G.A.Booker  4I&  Co 

C.J.McRao&Co 

John  A.  Mldffett 

John  A.Boebling'8Son8 

&Co 

A.  D.  Pitta 


The  S.  B.  Greeley  Sl  Co . 


For  what  purpose. 


Furnishing  atationery. 

Do. 

Do. 

Do. 

Do. 

Do. 
Famishing  tael. 
Furnishing  fhmiture. 

Do. 

Do. 
Famishing  fael. 

Do. 

Do. 

Do. 
Furnishing  fon^e. 

Furnishing  wire. 
Building  honse  at  Point 

Jupiter    light-house, 

Fla. 
Cables,  atHartha'a 

Vineyard,  Maaa. 


With  whom  made. 


Weatem  Electric  Co . . . 

Thoe.  C.  Basshor  Sc  Co. . 
Charles  J.  Carv  SlCo  .. 
Avil  Printlnf(  Company, 
Charles  J.Cary  SlCo... 

Crane  &Co 

Id.  G.  Copeland  &  Co. . . 
Bolkley.  Raiguel  A,  Co  . 
Wm.  Ballantyne  &  Son 
Hntchinson-Willl  am  fi 

Livory  Company 

D.M.Tate 

J.T.Harper 

Edward  Drinkwater — 

A.  J.Stowe 

£.  J.  Griffith  dt  Co 

Crane&Co 

The  E.  S.  Greeley  A.  Co . 

Jamea  B.Lambie 

J.  U.  Burket  A,  Co 

B.Morriaon 


For  what  parpooe. 


Cable,  at  Colombia 

River,  Oregon. 
Boiler  and  engine. 
Weather  S3^do1s,  ete. 
Forms  Ko.  106  bb. 
Bed-plates,  etc. 
FUgs. 

Do. 
P^ier.eto. 

Do. 

Forage. 

Do. 

Do. 

Da 
Printing  preaaea. 
HeliQgrapha. 
Telegrapn  auppliea. 

Do. 
Statkmeiy. 
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With  whom  mode. 

For  what  purpose. 

With  whom  made. 

For  what  purpose. 

Thomas  O.Hood 

James  B.  Michael 

Stationery. 
Bo. 
Tkk 
Bo. 
Bo. 
Bo. 

William  J.  0.  Bnlany. . . 
William  A.  Wheeler, Jr. 
Wm.  Ballantyne  A  Son. 
Mwgan  EnTelope  Co... 
P.W.ftlau 

Stationery. 
•  Bo. 
Bo. 

£aatoii  A  Rnno ......... 

Bo. 
Bo. 

IckierftAddlsbii........ 

PROPBRTT  RXSPONSIBILITr. 

Daring  the  fiscal  year  ending  Jane  30, 1887,  an  effort  ^wafl  made  to  transfer  to  the 
enlisted  men  of  the  Signal  Corps  the  absolute  responsibility  for  all  pablic  property  at 
the  stations  at  which  said  men  might  be  serving,  and  thns  relieve  the  property  and 
disborsing  officer  of  carrying  on  his  retnms  vast  quantities  of  projjertv,  most  of  which 
he  had  never  seen.  The  plan  submitted  was  in  analogy  to  that  in  force  in  the  Ord- 
nance Department.  The  matter  was  submitted  to  the  honorable  the  Secretary  ef 
War,  who  referred  it  to  the  Judge  Advocate-General  for  an  opinion,  and  that  officer, 
while  fully  realizing  the  fact  tlult  the  disbursing  officer  of  this  service  should  be  re- 
lieved, yet  felt  constrained  to  decide  against  the  plan,  for  the  reason  that  Congress 
ali.je,  by  special  legislation,  could  transfer  the  responsibility  for  public  property  to 
an  enlisted  man.* 

On  March  8L 1S88,  the  matter  wtkS  again  brought  to  the  attention  of  the  War  De- 
partment, ana  a  draught  of  an  act  (analogous  to  section  1167  of  the  Revised  Statutes, 
which  governs  in  the  Ordnance  Department)  was  submitted,  with  the  request  that 
the  matter  might  be  brought  to  the  attention  of  Congress:  the  War  Department 
most  favorably  considered  the  request,  and  a  bill  (H.  B.  ao,  9907)  was,  on  May  8,  1888, 
reported  by  Mr.  Townshend,  from  the  Committee  on  Military  Affairs,  which  will,  if 
passed,  bii^g  about  the  desired  result. 

OFFICS  AND  8TORAOB  ACCOMMODATIONS. 

I  have  the  satisfaction  of  reporting  that  the  repeated  requests  made  to  Congress  for 
office  and  storage  accommodations  have  at  last  been  heeded.  On  February  25,  1888, 
H.  R.  No.  4359  was  passed, 'appropriating  the  sum  of  $150,000  for  the  purchase  of  a 
site  (the  northeast  comer  of  square  No.  25,  bounded  on  the  north  by  M  street,  on 
the  east  by  Twenty-fourth  street,  and  south  and  west  by  the  grounds  of  the  Colombia 
Hospital),  including  the  building  thereon,  for  the  erection  of  the  necessary  store- 
houses for  the  use  of  the  office  of  the  Chief  Signal  Officer.  The  erection  of  the  addi- 
tional buildings  required  is  now  in  progress  under  the  direction  of  the  Supervising 
Architect  of  the  Treasury  Department,  and  it  is  hoped  that  the  removal  to  the  new 
quarters  may  soon  be  effected. 


MBTHODB  OF  BUSOnSSS. 


It  is  proper  that  I  make  some  allusion  to  the  changes  in  the  methods  which  have 
been  suggested,  and,  with  your  hearty  approval,  put  in  operation  in  this  division 
during  the  year,  by  which  it  is  believed  the  fiscal  business  of  the  office  is  disposed  of 
with  the  greatest  degree  of  correctness  and  promptness  with  the  least  expenditure  of 
time  and  Tabor. 

(1)  Abolishing  the  sending  of  vouchers  to  the  examiner's  office  for  entry,  prior  to 
payment. 

(2)  Changing  the  method  of  issuing  letters  of  authority,  requiring  them  in  all  cases 
to  be  signed  by  the  Chief  Signal  Officer  or  by  the  officer  temporarily  acting  in  his 
stead. 

(3)  The  issuing,  at  the  beginning  of  a  fiscal  year,  of  a  speoial  order  covering  all 
fixed  charges. 

(4)  Discontinuing  the  entry  of  accounts  received  in  the  letters-received  book,  and 
in  lien  thereof  the  opening  of  a  bill  book. 

(5)  Adoptini^  a  special  torm  of  receipt  for  property  shipped,  thus  avoiding  the  ad- 
ditional invoicing  of  such  property. 

.    (6)  The  adoption  of  a  special  form  for  inventory  and  inspection  report,  thus  en- 
abling observers  to  drop  at  onoe  property  inspected  and  condemned  by  inspectors. 

(7)  Changing  method  of  payment  for  commutation  of  fuel,  commutation  of  quar- 
ters, and  commutation  of  tations :  adopting  a  form  of  receipt  ftimil^r  to  that  used  by 
the  Paj  Dopartment. 
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(8)  Rendering  by  the  property  and  disbnrsing  officer  of  a  aemi-annual  return  of 
property  in  lien  of  quarterly  retarne. 

(9)  The  consolidation  of  the  yarions  kinds  of  property  on  one  retom  of  Signal  Serv- 
ice property. 

(10)  Discontinning  the  practice  of  sending  letters  of  transmittal  with  checks. 

(11)  Discontinning  the  making  of  copies  of  acconnts-cnrrent  and  abstracts  of  pur- 
chases and  expenditures  for  the  office  files,  the  information  being  accessible  in  the  re- 
cords of  the  office  in  other  shape  sufficient  for  all  necessary  purposes  of  reference. 

(12)  The  designation  on  the  accounts-current  and  abs^acts  of  purchases  and  ex- 
penditures the  title  of  each  appropriation,  as  printed  in  italics  in  the  annual  *'  Di- 
gests of  Appropriations,"  in  lieu  of  using  all  the  sub-titles  of  such  appropriations,  thus 
saving  mucn  unnecessary  work. 

(13)  The  omission  of  the  name  of  the  payee  of  a  voucher  from  the  abstracts  of  pur- 
chases and  expenditures,  the  number  and  amount  of  the  voucher  being  considered  a 
sufficient  identification  of  the  account. 

(14)  The  abolition  of  the  useless  briefing  and  notations  on  the  back  6f  vouchers. 
There  have  been  other  recommendations  made  and  adopted,  but  the  enumeration 

of  them  in  detail  would  require  more  time  and  space  than  I  consider  it  proper  to 
spare  at  this  time,  especially  as  those  mentioned  are  sufficient  to  indicate  the  char- 
acter and  extent  to  wnich,  under  your  administration,  the  work  of  reform  has  been 
carried. 

SBCOMMXNDATIONS. 

I  can  not  permit  this  opportunity  to  pass  without  inviting  attention  to  a  few  sug- 
gestions having  in  view  a  more  efficient  and  ^economical  aominlstration  of  the  pub- 
lic business. 

(1)  The  present  rules  in  regard  to  bids  require  that  they  be  submitted  in  dupli- 
cate ;  abstracts  of  proposals  are  also  required  to  be  made  in  duplicate,  and  in  a  large 
number  of  oases  the  cost  of  the  clerical  work  required  to  prepare  the  papers  equals, 
if  it  does  not  exceed,  the  cost  of  the  article  or  service  for  which  the  advertisement 
was  got  out,  besides  involving  delays  of  from  ten  to  thirty  days.  If  the  approval  of 
the  War  and  Treasury  Departments  can  be  obtained,  I  would  suggest  that  where 
the  amount  involved  is  $50  or  less,  the  mode  of  purchase  or  employment  be  left  to 
the  discretion  of  the  disbursing  officer  or  the  officer  required  to  make  the  purchase 
or  secure  the  service. 

(2)  I  would  also  suggest  that  in  no  case  bids  be  called  for  in  duplicate,  one  copy 
of  the  bids,  one  copy  of  the  abstracts  beinjg;  all  that  is  necessary  for  the  security  of 
the  Government  or  the  protection  of  the  disbursing  officer ;  the  abstracts  to  be  filed 
in  the  Treasury  Department  at  the  end  of  the  fisciu  y^ar,  or  when  the  last  voucher 
incurred  under  them  has  been  paid ;  in  the  mean  time  the  certificate  of  the  officer 
on  the  voucher  (if  it  passes  the  administrative  scrutiny  of  the  head  of  the  Sureau) 
as  to  the  facts  in  the  case  to  be  sufficient.  No  accounts  should  be  suspended  for  merely 
hypercritical  or  technical  reasons,  as  the  suspension  of  an  account  for  such  reasons 
often  places  the  disbursing  officer  in  a  most  embarrassing  position.  To  accomplish 
this,  I  would  recommend  this  matter  be  submitted  for  the  approval  of  the  War  and 
Treasury  Departments. 

(3)  Under  present  rules,  ^ve  copies  of  each  contract  have  to  be  made,  and  they 
are  disposed  of  as  follows:  (1)  One  copy  to  the  party  of  the  first  part,  (2)  one  copy 
to  the  party  of  the  second  part,  (3)  one  copy  to  the  proper  Comptroller  of  the  Treas- 
ury, (4)  one  Qopy  to  the  head  of  the  bureau,  and  (5)  one  copy  to  the  returns  office 
of  the  Interior  Department,  and  this  is  the  rule,  no  matter  whether  the  amount  in- 
volved is  $500  or  |500,000,  and  in  my  judgment  one  or  more  oi  these  copies  could  be 
dispensed  with  without  impairing  in  the  least  degree  the  security  oi  the  Oovem- 
ment.  In  fact,  my  experience  has  been  that  in  tne  majority  of  cases  an  offer  and 
acceptance  is  a  sufficient  protection  to  the  Government,  and  the  making  of  five  copies 
of  contracts  for  small  amounts  is  a  useless  formality,  involving  time  and  labor  with 
no  corresponding  benefit. 

(4)  I  would  also  recommend  that  the  entry  of  letters  received  in  record  books  be 
discontinued,  as  the  numbering  of  such  letters  in  regular  sequence,  and  the  keeping  of 
copious  index  books  of  names,  places,  and  subjects  (all  of  which  are  now  kept),  would 
seem  to  be  sufficient  for  all  practical  purposes. 

(5)  Under  the  present  organization  of  the  Signal  Service,  it  seems  to  me  much 
confusion  results  from  the  fact  that  there  are  no  less  than  three  different  disbursing 
officers,  under  the  direction  of  independent  chiefs,  who  disburse  the  various  appro- 
priations, and  I  would  suggest  that  steps  be  taken  to  have  the  disbursement  of  all 
the  appropriations  made  for  the  support  of  the  service  placed  under  the  disbursing 
officer  detailed  for  duty  with  the  Bureau,  for  economical  reasons,  if  no  other. 

(6^  All  accounts  of  the  Signal  Service  should  also  go  for  examination  to  the  same 
Auditor  and  Comptroller,  and  not  some  to  one  set  of  accounting  officers  and  soma  to 
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Aooilier.  At  present  all  medical  acooants  go  to  the  Second  Auditor  and  Second  Comp- 
troller, while  all  others  go  to  the  Third  Auditor  and  Second  Comptroller;  the  result 
is  that  an  entire  distinct  set  of  papers,  vonchers,  abstracts,  and  accounts*cnrrent  have 
to  be  made  solely  for  the  medical  vouchers. 

(7)  It  IS  suggested  in  submitting  the  estimates  for  the  fiscal  year  ending  June 
30,  1890,  that  Congress  be  asked  to  consolidate  the  several  sub-appropriations  under 
the  general  appropriation  ''Observation  and  report  of  storms,''  appropriating  one 
aggregate  sum  thereunder,  in  lien  of  the  present  plan  of  making  a  dozen  or  more 
small  specific  appropriations.  It  is  believed  that  under  the  plan  suggested  a  much 
more  efficient  and,  I  really  believe,  economical  service  can  be  secured. 

(8)  So  long  as  a  military  force  is  maintained,  it  is  suggested  that  any  moneys  for 
pay,  for  commutation  of  quarters,  for  commutation  of  fnel^  and  for  commutation  of 
rations  be  appropriated  under  one  ^neral  head,  to  l>e  designated  "Signal  Service 
pay,  etc.,''  and  that  the  amount  be  disbursed  by  one  disbursing  officer,  by  one  check, 
monthly,  to  each  man  entitled  thereto,  on  one  set  of  properly  certified  voachers. 

(9)  Attention  is  invited  to  the  fact  that  there  are  no  less  than  six  different  rates  in  * 
force  for  the  various  commutations  of  rations,  of  quarters,  and  of  fuel  for  the  enlisted 
men  of  the  Signal  Corps;  and,  in  my  opinion,  an  effort  should  be  made  to  equalize 
these  allowances  and  have  one  uniform  ratie  established  under  each  of  the  several 
commutations — thus,  for  commutation  of  rations  $30  per  month,  for  commutation  of 
quarters  |20  per  month,  and  for  commutation  of  fuel  f9  per  month — for  the  reason  that 
there  should  be  no  difference  in  the  pay  of  the  men  of  the  Corps,  no  matter  at  what 
station  serving,  except  that  caused  by  rank  and  length  of  service,  which  is  now  estab- 
lished and  resulated  by  law. 

(10)  It  is  also  recommended  that  action  be  taken  to  secure  to  enlisted  men  of  the 
Signal  Corps,  when  traveling,  a  fixed  and  definite  rate  for  expenses,  in  lien  of  sub- 
sistence, etc.,  and  for  that  i>urpose  I  would  suggest  the  following  draft  of  a  pro- 
posed proviso,  to  be  inserted  in  the  next  appropnation  for  transportation  : 

''Enlisted  men  of  the  Signal  Corps,  when  traveling  under  competent  orders,  chang- 
ing stations,  or  inspecting  special  stations  and  pther  detached  duty  in  connection 
with  the  Signal  Service,  snail  be  entitled  to  transportation  in  kind,  or,  if  no  trans- 
portation be  furnished,  to  a  re-imbursement  of  the  cost  thereof,  actually  paid  by 
them  for  travel  fare  by  the  usual  conveyance,  inclusive  of  transfer  to  and  from 
railway  stations,  not  exceeding  50  cents  for  each  transfer,  and  of  one  berth  in  sleep- 
ing-cars, or  on  steamers  (when  an  extra  charge  is  made  therefor).  They  will  also 
be  entitled  to  reimbursement  for  the  actual  codt  of  meals  and  rooms  in  hotels  and 
eat  ins-houses,  not  to  exceed  $3  per  diem  for  each  and  every  day  unavoidably  con- 
sumed in  travel,  or  while  on  duty  nnder  the  orders,  including  all  absolutely  neces- 
sary delays.  The  re-imbursement  or  compensation  under  the  orders  shall  be  in  lieu 
of  any  commntation^f  rations,  commutation  of  quarters,  and  commutation  of  fuel  to 
which  the  men  would  otherwise  have  been  entitled  during  the  period  required  in 
obeying  the  orders." 

(11)  With  a  view  of  reducing  unnecessary  work,  I  have  the  honor  to  suggest  that 
the  "return  of  property,"  now  rendered  quarterly  by  observers,  be  hereafter  ren- 
dered semi-annually.  This  change  will  save  the  examination  of  over  three  hundred 
returns  each  year. 

(12)  Atcention  is  invited  to  the  fact  that  there  are  at  present  in  this  office  no  less 
than  five  record  divisions,  each  having  a  separate  and  distinct  series  of  numbered 
letters.-  Such  a  system  can  only  result  in  confusion,  and  I  renew  the  suggestion  I 
made  some  time  ago,  that  a  record  division  be  estAblished,  under  an  efficient  clerk, 
consolidating  so  much  of  the  work  of  the  several  divisions  as  relates  to  the  receipt 
and  disposition  of  letters  received. 

STATUS  OF  WOBX. 

The  work  of  the  entire  division  is  well  up  to  date,  and  I  most  cheerfully  commend 
the  clerks  and  employ^  of  the  division  for  the  faithful  and  efficient  manner  in  which 
they  have  performed  the  duties  assigned  to  them.     The  exigencies  of  the  service  have 
required  the  relief  of  some  clerks  during  the  year,  and  in  some  cases  special  report . 
had  to  be  made  of  the  inefficiency  of  others. 

Under  section  194  of  the  Revised  Statutes  I  have  the  honor  to  report  that  the  serv- 
ices of  none  of  the  clerks  can  be  dispensed  with  without  detriment  to  the  public  serv- 
ice, and  I  consider  that  the  removal  of  any  individuals,  and  the  appointment  of  others 
in  their  stead  (except  in  cases  already  specially  brought  to  your  attention),  as  not 
required  for  the  better  dispatch  of  business. 

I  am,  very  respectfully,  your  obedient  servant, 

F.   B.  JONRS, 

Captain  and  A,  Q.  if.,  U.  8,  A,,  P.  and  2>.  Oficer,  Signal  Service, 
.  The  Chikf  Signal  Officsr. 
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APPENDIX   No.  17. 
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13.7 

47 

-16 

22.5 

4.2 

8 

13 

8 

10 

8^4 

82 

84 

84 

5.02 

1.09 

F.. 

29.444 

30  20 

28.43 

12.3 

20.6 

16.2 

16.4 

481-15 

24.8 

6.7 

8 

10 

12 

12 

84 

82 

84 

84 

4.60 

1.22 

M. 

2a  386 

30  00 

28.  77 

15.2 

25.2 

19.5 

20.0 

45 

-  8 

2&6 

11.0 

10 

18 

15 

14 

80 

74 

81 

78 

1.22 

0.44 

A.. 

29.  28'2 

29.87 

28.49 

32.5 

38.9 

35.7 

35.7 

75 

9 

44.7 

28.4 

28 

30 

30 

30 

84 

72 

82 

79 

2.66 

0.76 

M 

29.  :i46 

29.60 

28. 92 

51.6 

67.9 

52.9 

54.1 

83 

35 

65.7 

45.6 

45 

47 

46 

46 

7a 

60 

79 

76 

2.03 

1.04 

J  .. 

29.  .14 1 

•J9. 77 

28. 93 

58.9 

63.  7 

60.9 

61.2 

88 

44 

68.4 

52.9 

54 

54 

55 

54 

84 

72 

82 

79 

2.20 

0.71 

J  .. 

29.312 

29.58 

28.  u:{ 

65.1 

72.0 

60.8 

68.2 

91 

44 

77.3 

59.7 

60 

60 

60 

60 

84 

68 

80 

77 

5.16 

1.42 

A  . 

29.371 

29.04 

29.11 

56.3 

67.6 

61.0 

61.6 

93 

4U 

70.3 

52.3 

51 

5.1 

53 

52 

81 

61 

70 

74 

1.09 

0.71 

S    . 

29.438 

29.81 

21^.81 

48.0 

60.4 

53.1 

53.8 

82 

28 

62.9 

44.0 

44 

48 

46 

46 

86 

65 

77 

76 

2.14 

0.93 

0   - 

29. 307 

29.  80 

28.64 

38.4 

46.6 

42.0 

42.3 

75 

15 

49.5 

33  0 

3i 

36 

35 

35 

84 

68 

78 

77 

3.88 

L30 

N.. 

•^9.331 

30.20 

28. 62 

31.2 

36.2 

33.0 

33.5 

64 

7 

39.5 

27.7 

26 

28 

27 

27 

82 

75 

81 

79 

2.71 

0.84 

D.. 

29. 35  < 

30.17 

28.  76 

25.0 

28.6 

27.0 

27.1 

54 

6 

31.2 

22.0 

23 

25 

24 

24 

00 

86 

90 

88 

4.57 

0.89 

Y.. 

29. 345 

30.26 

28.  3.5 

37.  2 

44.7 

40.0 

40.6 

93 

-16 

48.8 

32.5 

32 

36 

34 

34 

84 

73 

81 

7937.88 

Note.— This  appendix  contains  data  from  form  127  for  the  year  ending  December  31, 1887.  All  ob- 
column.^  immediately  aaderiieath.  Large  H  represent  a  the  neight  of  the  barometer  above  aeft-lef^l; 
L  alters  ot  the  alphabet  opposite  any  data  denote  number  of  day  a  miasing  ttom  the  record. 
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APPENDIX    No.    17. 
Monikljf  and  yearly  meteorological  eummarieo  ai  BtaUone  of  the  Signal  Service,  }  /.  8.  Army, 

ABILBKB,  TBX. 


[H=  1748.     T=i  M.     h=Sa.] 


ClondinMS 
(Intentha). 


4 


Pi 

00 


:i 


2.4  3. 

3.82L 
4.4  4. 
&6& 


7 

2 

1 

3.915.0 


a4 

4.5 
4.7 
3.3 


4.7 
4.2 


i4.0{a6 

7 


a 


2.2 
64.7 
2.4 
3.2 


Wind. 


i 


4.' 
4. 


4.4 

3.8 
2.6 
2.7 
2.5 
3.0 
3.2 
3.8 
3.2 


9 

a 

i 


12,017 

9,284 

10.164 

10,270 

8.645 

7.048 

7.448 

7,147 

7.089 

8^295 

6,782 

8,668 

103,757 


a 


42 
46 
36 
48 
52 
52 
41 
30 
36 
86 
42 
40 


NR. 

NW. 

SW^ 

NW. 

W. 

SB. 
SW. 

SB. 
NW. 
SW. 

N. 

N. 


SW. 
8W. 
SW. 
SW. 

8. 

S. 

S. 

8. 

S. 

SW. 

SW. 

NE.,8. 

SW. 


o 


I 


14 

7 

12 

5 

7 

3 

1 

8 

5 

10 

7 

16 

90 


10 

19 

28 

12 

11 

4 

3 

9 

15 

26 

21 

19 

177 


3 


0 
4 
4 

7 
9 
7 
7 
6 

11 
0 
0 
2 

57 


I 

.q 
P 


0 

6 

0 

7 

12 

12 

16 

10 

6 

3 

0 

1 

73 


ja 
a 


0 
14 

8 

25 
31 
49 
31 
43 
28 
16 
IC 
19 
289 


I 


Namber  ot  daya — 


41 
24 
30 
27 
151 
12 
29 
19 
18 
31 
41 
17 
304 


/81  11 
6 
4 


3 
5 
0 
6 
0 
2 
8 
3 
5 
44 


4 

3 
3 
1 
8 
4 
3 
2 
14 
58 


0 
0 

1 

0 
0 
0 
0 
0 

1 

1 

0 
0 


Of 

o 


19 
9 
17 
11 
7 
11 
15 
13 
11 
19 
16 
13 
SlGl 


10 

10 

10 

15 

Id 

16 

14 

12 

15 

0 

8 

10 

144 


'9 

a 

o 
I—* 


2 
9 
4 
4 
6 
3 
2 
6 
4 
6 
6 
8 
GO 


U 


I 
6 
1 
7 
9 
8 
6 
5 
6 
6 
3 
8 
66 


CO 

.0 


15 
10  0 


Oj  6 
010 
027 
0  20 
0,9 
0  0 
5  0 
16  0 
4677 


III 


0 
0 

1 

8 

10 

13 

11 

8 

2 

0 

1 

0 
54 


i 

3 


a 

o 


OJ. 

OF. 

OM. 

0  A. 

OM. 

OJ. 

OJ. 

OA. 

OS. 

00. 

ON. 

OD. 

or. 


ALBANY.  N.Y. 
[£r=:85.    T=19,    A=99.] 


6u5 

7.2 

5i76.5 

5,404 

33 

S. 

8. 

10 

4 

1 

5 

30 

1 

8 

25 

9 

4'l« 

11 

0 

13 

13 

30 

0<0 

1 

J. 

6.9 

6.7 

&4 

6.7 

5,421 

32 

W. 

NW. 

15 

2 

1 

10 

in 

2 

17 

18 

6 

6     8 

14 

0 

1510 

26 

0:  0 

0 

h\ 

6.6 

5.5 

5.0 

5.7 

6.566 

26 

W. 

NW. 

18 

4 

1 

12 

10 

2 

17 

28 

1 

6   16 

10 

0 

9|10 

30 

0  0 

0 

M. 

5.3 

5.4 

4  7 

5.1 

5.066 

24 

»▼ .,  8. 

NW. 

16 

4 

1 

12 

15 

2 

16 

23 

I 

9   12 

9 

0 

11 

0 

12 

0   0 

0 

A. 

4.1 

4.1 

2.9 

3.7 

3.655 

23 

SB. 

8. 

13 

12 

2 

15 

2> 

0 

7 

0 

13 

15   11 

5 

0 

8 

0 

0 

0   4 

0 

M. 

&I 

6.1 

5.1 

5.8 

8.4S0 

21 

SB. 

8. 

11 

11 

3 

14 

21 

2 

13 

8 

6 

5   13 

12 

0 

11 

0 

0 

2   5 

0 

J. 

5.7 

5.8 

4.8 

5.4 

3.690 

36 

8. 

8. 

7 

5 

1 

15 

35 

0 

11 

6 

13 

5 

18 

8 

0 

15 

0 

0 

6  4 

0 

J. 

5.3 

5.4 

2.2 

4.3 

3,133 

24 

S.W. 

S. 

9 

14 

1 

8 

24 

1 

8 

12 

16 

10 

16 

ft 

0 

8 

0 

0 

0,  0 

0 

A. 

6.5 

6.1 

4.1 

5.2 

3,636 

24 

S. 

8. 

12 

3 

1 

9 

27 

3 

10 

16 

9 

7 

15 

8 

0 

12 

0 

0 

0   1 

0 

«;. 

6.0 

7.7 

5.7 

6.5 

8,942 

86 

s. 

S. 

6 

5 

1 

9 

29 

3 

10 

20 

10 

5 

12 

14 

0 

0 

0 

6 

0   0 

0 

(K 

6.8 

6.3 

Si3 

6.1 

6,005 

80 

N. 

8 

11 

4 

0 

8 

25 

6 

15 

20 

1 

6 

12 

12 

0 

11 

0 

17 

0   0 

0 

S. 

6.5 

6.7 

5.7 

6.3 

4,328 

27 

NW. 

NW. 

15 

4 

1 

8 

15 

1 

7 

32 

10 

5 

13 

13 

0 

15 

13 

27 

ol  0 

0 

n. 

6.9 

6.1 

4.8 

5.6 

63.306 

8. 

143 

72 

14 

125 

267 

23 

139 

217 

95 

82 

162 

121 

0  i-^'y 

40, lie 

814 

1 

1 

v. 

ALPBNA.  MICH. 
[i7.  =609.    1^63.    ^=54.] 


..0 

&2 

5.6 

7.6 

7,568 

38 

SB. 

W. 

9 

4 

4 

5 

13 

9 

30 

18 

1 

1 

14 

16 

0 

22 

25 

31 

0 

0 

0 

J. 

7.3 

8.4 

6.8 

7.3 

6.789 

38 

B. 

W. 

3 

3 

13 

17 

2 

2 

37 

7 

0 

1 

13 

14 

0 

17 

21 

28  0 

0 

•> 

F. 

6.8 

5.3 

8.7 

5.8 

7.524 

31 

NW. 

NW. 

4 

2 

8 

15 

4 

1 

23 

32 

4 

8 

15 

8 

0 

10 

22 

81 

0 

0 

0 

M. 

5.7 

7.6 

5.5 

6.3 

6.632 

32 

SW. 

SB. 

3 

2 

19 

23 

10 

6 

15 

8 

4 

3 

1* 

10 

0 

15 

1 

IK 

0 

2 

1 

A. 

4.0 

a.8 

3.6 

3.8 

4,941 

34 

SW. 

SB. 

7 

8 

11 

24 

6 

2 

15 

7 

13 

13 

11 

7 

0 

10 

0 

0 

0 

5 

0 

M. 

4.1 

5.9 

4.8 

4.9 

4.702 

26 

B. 

SB. 

7 

4 

10 

25 

5 

2 

17 

5 

15 

10 

15 

5 

0 

13 

0 

0 

0 

4 

1 

J 

4.7 

5.3 

3.9 

4.6 

5.372 

36 

W. 

SB. 

6 

1 

12 

22 

7 

8 

15 

16 

6 

0 

15 

7 

0 

14 

0 

0 

1 

0 

1 

J, 

6.2 

5.1 

8.7 

4.7 

5,423 

29 

SB. 

W. 

7 

11 

6 

17 

6 

4 

28 

13 

1 

8 

17 

0 

0 

7 

0 

0 

1 

3 

0 

A. 

4.7 

5.6 

2.7 

4.8 

5.817 

42 

W. 

W. 

4 

2 

8 

18 

8 

9 

26 

15 

0 

11 

I** 

6 

1 

9 

0 

2 

0 

2 

3 

S 

7.1 

7.3 

5l96.8 

8,302 

39 

W.,E. 

W. 

4 

0 

& 

10 

11 

16 

36 

10 

1 

3 

14 

14 

0 

13 

0 

13 

0 

0 

1 

0. 

7.6 

7  7 

6.67.8 

7,653 

36 

\%'- 

{nw. 

6 

4 

10 

10 

10 

12 

17 

20 

1 

3 

9 

18 

0 

13 

4 

22 

0 

0 

0 

N. 

9.6 

&5 

a9&8 

7.789 

39 

SB. 

W. 

6 

5 

8 

15 

13 

14 

18 

13 

1 

0 

7 

24 

0 

21 

16 

28 

0'  0 

0 

D. 

6w8 

6.6 

6.16.0 

78,532 

W. 

66 

46 

114 

201 

95 

85 

277 

164 

47 

70 

160 

135 

1 

104 

89 

173 

9  f> 

11 

Y. 

c 

*•* 

aeiTatlons  are  by  seveiity-flfth  meridian  time.    Appropriate  headingn  show  the  data  contained  in  the 
1  Uie  helglit  of  thermometer  above  ground ;  and  amali  h  the  height  of  the  rain-gauge  above  ground. 
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Monthly  and  yearly  meteorological  8nmmarie8 — Coutiniied. 

ASTORIA,  OREGON. 
TLalitade,  46°  57'  K. ;  iongitade.  124o  W.I 


Pi§BBiire. 

Tmuperatnre. 

Dew  point. 

Relative 
bamidity. 

Precipi- 
tation. 

m 

Mean. 

• 

s 

g 

9 

• 

i 

* 

• 

• 

a 

• 

a 

0 

• 

a 

• 

a 

0 

• 

• 

O 

• 

s 

In. 

5 
§ 

• 

s 

• 

• 

a 

• 

p. 

CO 

a 

• 

.  p. 

o 

r-t 
O 

• 

1 

o 

o 

1 

s 
1 

a 
1 

o 

• 

a 

■ 
o 

• 

a 

■ 

p. 

ee 
1 

a 

• 

p. 

o 

0 

• 

i 

o 

■ 

a 

• 

• 

a 

• 

p. 

to 

a 

• 
o 

» 

■ 

H 
In. 

In. 

In. 

In. 

0 

o 

o 

o 

J  .. 

18.24 
8.51 

16.11 
6.83 

2.85 
2.11 

V  .. 

1 

*  * 

M.. 

43.1 
43.5 

48.6 
49.9 

47.3 
48.0 

46.3 
47.1 

66 
61 

30 
35 

51.9 
52.9 

41.7 
42.9 

40 
40 

42 
42 

42 

41 

41 
41 

90 

88 

79 
74 

82 
79 

84 
80 

8.I61 
1.19 
1.62 

A.. 

30.072 

30.47 

29.56 

li.. 

30.028 

30.34 

29.60 

46.5 

56.4 

55.5 

53.5 

86 

36 

62.0 

47.4 

44 

47 

47 

46 

86 

70 

75 

79  7.33 

J  .. 

30.063 

80.31 

29.72 

51.5 

58.5 

58.1 

66.0 

84 

46 

62.6 

51.3 

44 

48 

47 

46 

75 

67 

Cri 

70 

0.63 

0.87 

J  .. 

30.118 

30.29 

29.91 

53.5 

61.4 

60.5 

58.5 

75 

44 

64.8 

53.5 

48 

53 

53 

51 

81 

76 

76 

77 

0.72 

0.5K 

A.. 

30.012 

30.90 

29.86 

55.0 

61.9 

00.9 

59.3 

77 

48 

65.5 

54.8 

50 

55 

54 

53 

82 

78 

80 

80 

0.49 

0.15 

S  .. 

30.009 

30.81 

29.69 

62.6 

60.2 

57.9 

16.9 

80 

47 

64.3 

62.5 

48 

53 

53 

5i 

84 

76 

84 

81 

4.62 

2.70 

0.. 

30.120 

30.43 

29.58 

49.6 

55.6 

54.0 

53.1 

71 

42 

59.6 

49.4 

46 

49 

50 

48 

87 

80 

85 

84 

3.66 

L13 

N.. 

30.020 

30.43 

29.54 

42.7 

47.5 

46.4 

45.5 

60 

30 

50.2 

42.1 

30 

43 

42 

41 

88 

84 

88 

86 

8.11 

2.29 

D- 

29.010 

30.60 

29.19 

41.0 

44.6 

43.6 

43.1 

55 

3i 

46.9 

40.1 

2S 

42 

40 

40 

88 

90 

89 

89 

16.64 

3.17 

Y.. 

93.09 

.  *  •  *  . 

1"' 

....,..- 

ATLANTA,  GA. 
[Latitude,  33o  45'N. ;  loni^tade.  84°  23'  W,] 


J.. 

28.959 

29.32 

28.54 

33.9 

45.1 

39.9 

39.6 

69 

9 

4a5 

31.1 

29 

31 

32 

31 

83 

62 

74 

73 

3.62 

1.20 

F.. 

29.051 

29.46 

28.55 

48.3 

57.9 

51.8 

52.7 

74 

29 

60  6 

45.1; 

47 

51 

48 

48 

91 

79 

87 

86 

3.74 

1.06 

li. 

28.871 

29.22 

28.61 

44.1 

57.6 

50.4 

50.7 

76 

25 

61.5 

41.2 

40 

40 

43 

43 

85 

69 

78 

77 

1.99 

0.90 

A.. 

28.900 

29.31 

28.40 

53.6 

70.8 

63.7 

62.7 

8- 

36 

73.1 

5J.3 

4.' 

4-.> 

41 

42 

66 

39 

46 

50 

1.86 

0.04 

M  . 

28.859 

29.12 

28.63 

M.9 

80.5 

70.7 

72.0 

89 

57 

82.  y 

Gl.« 

#; 

60 

.08 

58 

78 

50 

66 

65 

1.76 

1.08 

J.. 

28.884 

29.11 

28.66 

68.8 

83.7 

75.3 

75.9 

97 

57 

85.8 

65.  U 

uo 

Gl 

62 

01 

75 

48 

65 

63 

2.82 

L12 

J  .. 

28.870 

29.06 

28.63 

72.6 

83.4 

76.7 

77.6 

100 

59 

85.  G 

70  0 

69 

69 

70 

6r) 

8h 

05 

79 

77 

14.11 

3.51 

A.. 

28.835 

29.05 

28.64 

70.6 

82.8 

76.1 

76.2 

91 

55 

84.8 

68.2 

66 

65 

66 

60 

86 

57 

7.'i 

73 

7  51 

2.37 

S. 

28.934 

29.12 

28.62 

64.6 

79.5 

72.3 

72.1 

95 

4.''» 

80.6 

61.8 

58 

56 

57 

5; 

■Jti 

47 

60 

62 

4.29 

1.95 

0.. 

28.907 

29.12 

28.63 

53.1 

66.4 

59.2 

59.6 

82 

20 

68.3 

50.6 

46 

46 

40 

40 

79 

52 

65 

65 

3.2? 

1.37 

N.. 

28.965 

29.35 

28.50 

44.9 

60.4 

52.3 

52.5 

72 

16 

62.3 

41.9 

36 

37 

38 

37 

73 

40 

60 

60 

0.30 

0.16 

D.. 

28.939 

29.43 

28.30 

38.3 

46.8 

4L7 

42.3 

65 

15 

4&9 

34.5 

32 

34 

34 

33 

78 

61 

70 

73 

5.79 

1.47 

Y.. 

28.914 

29.46 

28.30 

54.8 

67.9 

60.8 

6L2 

100 

9 

70.2 

51.0 

48 

50 

50 

49 

80 

56 

69 

69 

50.40 

ATLANTIC  CITY,  N.  J. 
[Latitade,  39o  22^  N. ;  longitude,  74^  25^  W.] 


J.. 

30.036 

30.62 

29.40 

29.1 

34.7 

30.4 

3L4 

49 

7 

38.2 

23.9 

25 

28 

26 

26 

86 

77 

82 

82 

3.50 

Ld 

F.. 

30.194 

30.93 

29.82 

33.9 

39.4 
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43.9 
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30 

32 
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31 

87 

75 

85 

83 
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M. 

29.933 
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34.3 

35.6 
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18 

42.9 

29.1 

29 

30 

30 

30 

86 

70 

84 

80 
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29.986 
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44.6 
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81 

27 
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40 

42 

41 

41 

80 

74 
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2.85 
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M. 

30.035 
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63.3 

56.7 
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47 
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51 

55 

54 

51 

88 

75 

91 

85 
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30.001 
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95 

54 
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GO 

62 

61 

61 

87 

76 

90 

81 

4.21 

1.90 
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29.980 

80.21 
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75.3 

97 

65 
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71 

72 

71 

71 

91 

78 

93 
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54 
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65 

66 

G6 

66 

89 

75 

89 

84 

3.08 
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S. 

30.101 
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60.0 
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63.4 

78 

40 
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57.4 

57 

61 

59 

59 

92 

79 

90 

87 

3.12 

L80 
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30.011 

30.45 

29.50 

52.5 

59.8 

54.1 

55.5 

77 

34 

62.8 

48.8 

50 

55 

52 

52 

92 

86 

92 

90 

3.39 

2.32 

N.. 
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30.72 

29.44 

40.9 

48.7 

42.5 
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61 

23 

50.8 

37.4 

39 

45 

39 

41 

92 

88 

89 

90 

2.58 

0.60 

D.. 

30.096 

30.86 

29.18 

33.0 

40.7 

35.9 

36.7 

56 

14 

44.7 

28.8 

29 

34 

31 

31 

84 

78 

83 

82 

4  51 

L16 

Y.. 

30.033 

30.93 

29.13 

49.2 

56.9 

50.3 

5L8 

97 

7 

59.0 

45.5 

46 

48 

f! 

37 

88 

78 

88 

86 

37.91 

AUGUSTA,  GA. 
[Latitude,  31o  28'  N. ;  longitnde,  81°  W  W.] 


J.. 

29.992 

30.39 

29.60 

35.1 

49.9 

40.3 

41.8 

74    15 

53.1 

31.6 

32 

35 

36 

.34 

90 

61 

84 

78 

3.67 

0.91 

F.. 

30.060 

30.53 

29.55 

49.2 

61.8 

53.5 
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77  31 

65.1 

46.5 

47 

5 

50 

49 

91 

72 

68 

84 

2.05 

0.78 

M 

29.860 

30.31 

29.50 

43.7 

63.9 

5L8 

53.1 

83   29 

67.1 

41.1 

40 

46 

45 

41 

88 

56 

60 

74 

0.64 

0.3S 

A.. 

29.888 

30.33 

29.36 

52.9 

75.2 

62.0 

63.4 

93   29 

77.2 

40.2 

48 

51 

51 

50 

83 

45 

66 

65 

2.77 

L4f 

M. 

29.835 

30.15 

29.55 

66.5 

84.0 

70.6 

73.7 

94  46 

87.0 

62.6 

62 

02 

62 

62 

81 

49 

75 

70 

1.61 

0.51 

J.. 

29.839 

30.09 

29.60 

72.2 

87.9 

76.5 

7a  9 

103'  59 

90.4 

67.9 

66 

65 

66 

66 

81 

49 

73 

68 

479 

LOO 

J.. 

29.832 

30.05 

29.62 

77.0 

89.5 

79.0 

8L8 

104'  69 

93.5 

73.3 

72 

74 

73 

73 

86 

61 

82 

77 

a  83 

458 

A.. 

-29.803 

80.03 

29.52 

73.5 

86.5 

76.5 

7a  8 

99  60 

90.2 

70.7 

71 

72 

71 

71 

91 

64 

84 

70 

6.83 

2.20 

S.. 

29.924 

30.11 

29.60 

66.2 

83.9 

7L4 

73.8 

98  45 

85.4 

64.0 

62 

61 

63 

62 

85 

48 

74 

69 

0.61 

0.6S 

0.. 

29.891 

30.15 

29.54 

545 

72.2 

60.6 

62.4 

88  89 

73.8 

52.9 

51 

52 

53 

52 

88 

53 

78 

73 

6.66 

LOO 

N.. 

29.966 

30.30 

29.50 

43.8 

65.0 

61.4 

5XA 

:s  24 

66.2 

41.3 

40 

42 

43 

42 

86 

46 

74 

69 

0.77 

0.40 

D.. 

29.959 

30.49 

29.36 

4L8 

643 

46.5 

47.6 

72'  21 

55.3 

3a4 

36 

38 

38 

37 

81 

57 

73 

70 

461 

L30 

Y.. 

29.905 

30.63 

29.36 

56.4 

72.8 

6L7 

63.6   104|  15 

75.4 

53.2 

52 

54 

54 

53 

86 

55 

78 

73 

45.09 
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Mon  ihly  and  yearly  metwrologioal  9ammarie9 — Continaed. 

ASTOKIA.  ORBGOlir. 
[ff=20.  r=:39.    Ik  =  55.] 
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(in  tenths). 
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• 
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• 
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• 

a 

s 

8 

m 

1 

s 

1 

• 

1 

1 

1 

• 

1 
1 

• 

• 

•s 

1 

• 

s 

1 

i 

• 

1 

■ 

a 

3 

• 

3 

1 

• 

>* 

•0 
a 
^. 
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• 
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• 
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• 

I 
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es 

a 

1 
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• 

1 
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• 
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« 
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• 

t 
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a 

T. 
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« 
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19 

20 
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24 
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48 
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SW. 
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SW. 
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"o 

1 
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10 
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0 
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3 
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3 
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"2 
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8 

8 

2 

4 
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44 
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10 

U 
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3 
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11 

13 
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24 
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0 

0 

0 
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0 
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21 

12 

8 

5 

8 

11 

13 
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24 

0 

s 
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0 

0 

0 

0 

0 
0 
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0 
0 

0 

0 

0 

2 

0 
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0 
0 

(» 

0 

0 

0 

0 
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0 
0 

1 

0 

0 
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0 
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0 

0 

0 

0 

0 
0 

M. 

A. 

M. 

J. 

J. 

A. 
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0. 
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D. 
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ATLANTA,  GA. 

iir=  1,129.  r=83.  h=u.] 


45 


24 


07 
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2. 

3. 

5. 
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4.0 
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.8 
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35.6 


3 
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7. 
6, 
6, 

5. 
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W. 
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W. 

w. 
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W. 
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4 
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17 
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28 
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o|j. 
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ATLANTIC  CITY.  N.  J. 
[^=34.    r=52.    A  =  42. J 
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Monthly  and  yearly  meteorological  eummariea — ContiDoed. 

BALTIMORE,  MD. 
[Lfttitode,  890  18'  N.;  longitade.  76o  37'  W.] 


« 

I 


J. 

F. 
M 

A. 
M 
J. 
J  . 
A. 
S  . 
O. 
N. 
D. 
Y. 


PreMore. 


9 


In. 
30.023 
30.180 
29.0S3 
29.073 
29.089 
20.970 
29.935 
29.961 
30.080 
30.012 
30. 053 
30.096 
30.018 


In. 

30.62 
30.86 
30.70 
30.60 
30.28 
30. 31 
30.16 
30.24 
30.40 
30.44 
30.79 
30.88 
30.88 


^B60ipttnwBTfl« 


a 

d 


In. 
29.42 
29.35 
29.40 
29.27 
20.57 
29.60 
29.67 
29.69 
29.59 
20.53 
29.44 
29.37 
29.27 


a 

Pi 
CO 


28.9 
35.0 
33.8 
45.9 
62  7 
67.7 
76.4 
60.0 
59.0 
51.4 
40.6 
34.1 
90.4 


a 


36.6 
42.2 
42.2 
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73.8 
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86.4 
79.8 
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61.7 
51.1 
41.2 
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S 
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36.2 
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38.2 
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64.6 


o 
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72 
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59 
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a 

I 


o 

7 
21 
21 
30 
51 
62 
67 
65 
42 
32 
26 
16 

7 


a 

.1 
.a 


40.3 
46.6 
45.4 
61.2 
76.6 
81.3 
88.0 
82  0 
73.0 
64.8 
53.3 
48.0 
63.0 


Tk.w.w%t»«   I    Relative 
Dew  point,      h^uajdity. 


a 


25.1 

32.2 

3t.2 

41.8 

58.9 

63.0 

73.2 

66.2 

67.4 

48.6 

37.0 

30.9 

47.2 


a 
p. 

CO 


o 

22 
27 
23 
36 
64 
58 
69 
62 
63 
43 
31 
26 
42 


a 

p. 


23 
28 
24 
36 
54 
68 
67 
62 
63 
41 
30 


42 


iS 


o 

22 
28 
24 
36 
56 
60 
70 
64 
55 
43 
30 


26  28  27 


43 


o 

22 
28 
24 
36 
55 
50 
68 
62 
64 
42 
31 


a 


78 
75 
66 
69 


a 

CO 


61 
63 


48 


42 


76  53 
72 
78 
78 


78 
73 
70 
72 

74 


p* 

o 


67 
73 


62  63 


52 
66 

671 
57 
50 
48 
58 
65 


60 
73 
71 
76 
77 
75 
67 
61 
72 
70 


Preeipi- 
tetioD. 


o 


68 
70 
61 
50 
67 
65 
70 
71 
70 
63 
60 
68 
66 


In. 
2.67 
4.60 
3.49 
2.U 
2.67 
4.44 
8.32 
4.15 
2.80 
1.06 
2.02 
6.04 
43.60 


s 

i 


In 

1.02 

1.60 

1.22 

0.86 

0.78 

1.43 

2  77 

1.76 

0.83 

0.76 

0.80 

1.16 


BISMARCK,  DAK. 
[Latitade,  46o  47'  K. ;  longitade,  lOO^  38'  W.] 


J.. 

28.123  2&  83   27.61-10.8 

-2.4 

-6.6 

-a6 

44 

-44 

9.8-ia6!-12-4|-8!-8 

96 

04 

66 

9^ 

0.06 

a29 

F.. 

28.300  28.93   27.68!-  9.1 

0.0 

-2.7 

-  a6 

45 

-43 

ai 

-13.3 

-10'-  2!-  4 

-  5 

95 

80 

95 

93 

0.62 

0.18 

M  . 

28.276 

28.90  27.601  19.6 

29.4 

25.7 

24.9 

54 

-16 

3ao 

16.7 

18 

23 

22 

21 

92 

79 

86 

H6 

0.78 

0.68 

A.. 

28.098 

28.51 

27.51 

34.6 

50.7 

43.1 

42.8 

87 

12 

5a3 

32.6 

30 

31 

33 

32 

86 

61 

70 

69 

1.62 

0.57 

M  . 

28.116;  28.73 

27.69 

40.8 

67.4 

59.8 

59.0 

01 

26 

74.6 

4a  5 

44 

48 

47 

46 

82 

52 

65 

66 

2.19 

0.79, 

J  .. 

28. 120;  28. 44 

27.82 

5a7 

77.6 

60.3 

68.5 

97 

38 

82.1 

56.0 

53 

54 

56 

54 

82 

45 

64 

64 

0.85 

0.39 

J  .. 

28.189 

28.37 

27.95 

60.4 

79.4 

70.7 

76.2 

06 

50 

82.9 

57.8 

66 

68 

58 

67 

86 

49 

67 

67 

4.49 

1.36 

A.. 

2&190 

2&48 

27.69 

56.3 

72.6 

64.8 

64.6 

91 

37 

76.6 

64.3 

62 

57 

56 

65 

88 

59 

75 

74 

1.02 

0.43 

S.. 

2&232 

28.63 

27.72 

4a6 

66.4 

57.4 

57.5 

85 

28 

69.7 

45.5 

U 

48 

47 

46 

84 

64 

70 

70 

1.36 

0.64 

o.. 

28.243 

28.69 

27.67 

83.0 

48.6 

40.6 

40.7 

73 

2 

62.9 

29.6 

29 

33 

31 

31 

85 

68 

71 

72 

1.16 

0.63 

N.. 

28.234 

2a  69 

27.71 

20.6 

38.2 

2a  4 

2a  4 

73 

-25 

41.9 

14.4 

16 

22 

18 

10 

84 

66 

74 

71 

0.11 

0.04 

D.- 

2a  224 

2a  79 

27.76 

5.7 

13.9 

a  5 

0.4 

47 

-25 

20.1 

-2.5 

3 

9 

6 

6 

90 

81 

01 

88 

0.80 

0.24 

Y.. 

28.195 

2a  93 

27.51 

30.6 

45.2 

38.1 

38.0 

97 

•  44 

51.0 

26.5 

27 

31 

30 

30 

87 

64 

T7 

76 

ia38 

BLOCK  ISLAND,  R.  L 
[LaUtude,  41°  10*  N. ;  longitade,  71°  36'  W.] 


J.. 

20.984 

30.60 

29.23 

29.6 

34.2 

30.3 

31.4 

66 

2 

39.6 

23.0 

26 

30 

27 

28 

86 

K» 

88 

86 

aoe  2.41 

F.. 

30.156 

30.02 

29.19 

29.8 

34.3 

32.8 

32.3 

54 

12 

40.5 

26.8 

27 

29 

29 

29 

90 

82 

87 

86 

7.02 

L82 

M  . 

29. 852 

30.74 

2a  95 

31.0 

37.1 

33.1 

.33.7 

54 

17 

40.0 

28.2 

27 

30 

28 

28 

86 

75 

81 

81 

4.49 

1.41 

A-. 

29.932 

30.64 

29.12 

40.5 

4a  7 

42.3 

43.2 

67 

25 

49.7 

3ai 

35 

37 

37 

37 

82 

71 

82 

78 

a  49 

0.88 

M  . 

30.040 

30.33 

29.58 

53.7 

60.1 

f.3.6 

55.8 

77 

44 

62.3 

60.1 

40 

51 

49 

50 

85 

74 

86 

82 

a  51 

0.20 

J.. 

20.996 

30.29 

29.63 

60.4 

65.1 

59.6 

61.7 

80 

49 

67.6 

66.3 

56 

68 

56 

57 

87 

79 

69 

85 

2.75 

1.10 

J.. 

29.955 

30.20 

29.56 

70.3 

74.6 

69.4 

7L4 

83 

59 

7a  9 

66.8 

68 

70 

67 

08 

01 

85 

92 

89 

7.52 

a  40 

A.. 

29.046 

30.28 

29.65 

66.9 

72.1 

6a5 

68.5 

82 

49 

74.0 

63.2 

63 

64 

63 

63 

87 

78 

88 

84 

a  13 

L94 

S.. 

30.060 

30.43 

29.55 

50.5 

64.8 

60.2 

61.5 

74 

47 

66.5 

66.6 

54 

57 

56 

56 

84 

78 

86 

83 

2.0O 

L12 

0.. 

29.977 

30.46 

29.41 

52.2 

5a6 

63.5 

54.1 

70 

36 

60.7 

40.3 

46 

40 

48 

48 

82 

77 

81 

80 

2.28 

1.28 

N.. 

29.990 

30.76 

29.30 

43.7 

47.7 

44.4 

45.3 

60 

20 

50.4 

3a4 

38 

40 

37 

38 

a2 

75 

78 

78 

1.68 

0.77 

D  . 

30. 035 

30.87 

28.86 

36.1 

39.0 

3a  8 

37.3 

58 

13 

41.8 

30.5 

33 

32 

31 

32 

89 

4S 

82 

83 

2.76 

0.88 

Y.. 

29.994 

30.92 

2a  86 

47.8 

52.7 

4a  5 

40.7 

83 

2 

55.8 

43.0 

44 

46 

44 

45 

86 

85 

83 

44.65 

BOIS^  CITY,  IDAHO. 
[Latitude.  430  37'  N. ;  longitade,  116°  8'  W.l 


J.. 

27.193 

27.61 

26.65 

33.3 

39.1 

3ai 

3a2 

55 

16 

43.7 

2a4 

29 

80 

29 

29 

83 

70 

77 

i 

77  2.89 

0.86 

F.. 

127.092 

27.63 

26.63 

25.6 

33.2 

31.5 

3a  I 

53 

6 

3a5 

2L6 

22   24 

24 

23 

86 

70 

75 

77 

1.13 

a  30 

M  . 

27.279 

27.58 

2a  94 

3a  8 

53.9 

50.0 

47.0 

74 

24 

5a8 

36.0 

32 

31 

34 

32 

78 

45 

66 

60 

L33 

0.56 

A.. 

27.145 

27.52 

26.76 

40.5 

56.0 

51.5 

4a  3 

86 

22 

61.3 

3a8 

32 

81 

34 

32 

73 

42 

52 

56   1.64 

a  60 

M  . 

27.141 

27.46 

2a  76 

47.4 

6a3 

65.3 

ta3 

97 

26 

7a  7 

4a  8 

381  41 

41 

40 

73 

40 

44 

52 

a  51 

a  24 

J.. 

27.087 

27.40 

2a  67 

50.3 

7a  0 

68.0 

62.8 

95 

38 

7a  6 

47.7 

43  44 

46 

44 

78 

43 

49 

57 

1.58 

0.61 

J.. 

27. 1!i8 

27.33 

26.91 

58.4 

83.0 

80.1 

7a  8 

100 

41 

90.1 

54.2 

44   44 

45 

44 

61 

26 

30 

39 

a  12 

a  08 

A.. 

27.073 

27.27 

2a  82 

56.0 

80.4 

75.2 

7a  5 

97 

39 

87  1 

51.0 

41    44 

42i 

42 

58 

30 

33 

40 

a  29 

0.24 

S  .. 

27.175 

27.40 

26.90 

50.0 

73.1 

66.5 

63.2 

93 

33   8L3 

46.0 

38   40 

38   39 

67 

32 

38 

46 

a  14 

0.14 

O.. 

27.313 

27.64 

2a  82 

89.  9!  60. 3 

51.3 

50.5 

87 

161  68.4 

34.4 

30   31 

32   31 

70 

35 

48 

51 

a  03 

a  02 

N..  27.296 

27.56 

2a  98 

30.*:  4a  7 

39.0 

3a  3 

72 

6   54.7 

2.'>.3 

22!  26 

26;  25 

73 

46 

62 

60 

a  04 

0.04 

D..  27.275 

27.72 

2a  53 

28.4!  3a  7 

32.8 

:i2.  6 

53j    9   40. 1 

24.  6j  23   26 

26 

25 

83 

67 

77 

76 

L74 

0.66 

Y..  27. 186 

/           1 

27.72 

2a  53 

41.6 

5a6 

53.0 

51.4 

lUU     6   65.0 

1 

37.3   33   34 

30 

3t 

74 

46 

54 

6811.34 

BBPOBT  OF  THE  CHIEF  SIGNAL  OFFICES. 
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MatUMy  and  yearly  meteoroloffioal  $uwumarie9 — Continaed. 

BALTIMOBB,  ICD. 


CloadiiMM 
(in  tenths). 

Wind. 

Nnmber  of  days— 

• 

• 

1 

3 

5 

1 

i 

^ 

i 

1 

• 

i 

a 

4.0 

a 

• 

CO 

5.8 

• 

a 

• 
o 

3.7 

4.8 

• 

a 

a 
1 

A 

Prevailing  1 
tion. 

izi 

1 

1 

1 

1 

1 

• 

■a 

a 
8 

1 

1 

1 

• 

1 

1 

i 

• 

1 

1 

1 

i 

7^ 

1 

3 

1 

i 

Z 

1 

e 

0 

1 

0 

a 

1 

4,600 

28 

NW. 

NW. 

16 

11 

2 

9 

13 

13 

20 

8 

16 

7 

0 

10 

10 

23 

0 

J. 

&9 

7.2 

5.5 

6.2 

4,407 

34 

NW. 

NW. 

7 

14 

8 

11 

5 

4 

10 

20 

5 

5 

11 

12 

0 

16 

1 

12 

0 

1 

0 

P. 

6.5 

6.6 

5.2 

&2 

5.892 

27 

NW. 

NW. 

9 

18 

4 

7 

5 

4 

5 

40 

0 

4 

14 

12 

0 

13 

0 

20 

0 

0 

0 

M. 

5.2 

5.4 

4.7 

5^1 

4,963 

24 

NW. 

NW. 

9 

7 

6 

15 

16 

8 

7 

21 

1 

10 

13 

1 

0 

13 

0 

4 

0 

0 

0 

A. 

4.9 

4.1 

3.6 

4.2 

8.783 

20 

E. 

SB. 

6 

11 

16 

32 

12 

4 

3 

7 

2 

11 

14 

6 

0 

9 

0 

0 

0 

5 

0 

M 

5l4 

4.» 

3.4 

4.6 

4,122 

24 

SW. 

8. 

13 

13 

7 

13 

14 

12 

9 

8 

1 

10 

13 

7 

0 

12 

0 

0 

2 

7 

0 

J. 

5.3 

5.9 

3.8 

5.0 

4^072 

39 

NW. 

S. 

6 

8 

7 

«1 

22 

5 

10 

8 

6 

11 

11 

9 

0 

12 

0 

0 

9 

7 

0 

J. 

5.8 

5.5 

4.0 

5.1 

8,652 

24 

NW. 

N. 

25 

11 

6 

13 

24 

0 

7 

6 

1 

7 

16 

8 

0 

7 

0 

0 

2 

3 

0 

A.. 

5.0 

^4 

4.3 

yi 

3,184 

20 

N. 

N. 

16 

16 

6 

15 

12 

0 

2 

10 

5 

8 

15 

7 

0 

10 

0 

0 

0 

0 

0 

S. 

5.4 

5,4 

5.1 

5.3 

4,093 

30 

NW. 

NW. 

16 

12 

1 

6 

6 

12 

10 

24 

6 

9 

12 

10 

0 

9 

0 

0 

0 

0 

0 

0. 

4.5 

4.7 

2.7 

4.0 

3,833 

28 

NW. 

NW. 

8 

7 

6 

6 

5 

11 

14 

24 

9 

13 

13 

4 

0 

8 

0 

5 

0 

0 

0 

N. 

ft.1 

5.2 

5.4 

5.6 

4,176 

33 

NW, 

NW. 

11 

10 

12 

13 

3 

0 

15 

28 

3 

8 

12 

11 

0 

10 

4 

18 

0 

0 

0 

D. 

5.4 

5.6 

4.3 

5.1 

60,777 

NW. 

142 

137 

81 

161 

132 

82 

105 

214 

40 

104 

160 

100 

0jl29 

15 

82 

13 

23 

0 

Y. 

BISMARCK,  DAK. 
£r=:  1,681.    r=16.    h=z2.\ 


3. 8  4;  8*4. 6  4. 4 

3,814  30 

NW. 

NW. 

18 

10 

5 

2 

1     1 

4 

19 

33 

12 

13 

6 

0 

16 

28 

31 

0 

0 

1 

J. 

4.34.712.94.0 
5.2  5.64.15.0 

4,457 

40 

NW. 

NW. 

12 

4 

8 

12 

2 

3 

4 

24 

15 

11 

11 

6 

0 

11 

26 

28 

0 

0 

2 

F. 

6,253 

44 

NW. 

N. 

25 

4 

11 

14 

6 

10 

6 

13 

4 

9 

15 

7 

0 

6 

10 

30 

0 

0 

0 

M. 

6.016.4  5.9,6.1 

6,358 

40    NB. 

N. 

25 

12 

33 

10 

8 

3 

4 

11 

4 

5 

13 

12 

0 

14 

0 

17 

0 

0 

A. 

4.54.42.63.8 

7,201 

40      N. 

NW. 

15 

7 

8 

12 

10 

9 

4 

21 

7 

16 

10 

5 

0 

11 

0 

3 

2 

6 

3 

M. 

4.65.14.44.7 

7,934 

39       S. 

SE. 

13 

2 

11 

23 

13 

3 

5 

16 

4 

8 

19 

3 

0 

11 

0 

0 

4 

4 

0 

J. 

4.74.74.2 

4r6 

4,856 

37      N. 

B. 

14 

11 

19 

8 

7 

6 

3 

9 

16 

8 

19 

4 

0 

13 

0 

0 

4 

9 

0 

J. 

5. 6^6. 14.1 

6.2 

5,471 

3«,rw.i 

E. 

6 

14 

27 

13 

15 

3 

6 

7 

2 

12 

14 

9 

0 

17 

0 

0 

1 

8 

0 

A. 

4.4 

5.21.4 

3.7 

5.992 

36    NW. 

SE. 

9 

9 

15 

19 

13 

2 

4 

15 

4 

16 

2 

0 

5 

0 

1 

0 

2 

2 

S. 

4.5 

6. 8  4. 1 

6.1 

7.483 

48    NW. 

NW. 

5 

9 

8 

4 

6 

7 

22 

29 

2 

11 

13 

6 

0 

11 

1 

10 

0 

0 

0 

0. 

3.5 

5.12.6 

3.7 

6,652 

59    NW. 

NW. 

3 

3 

4 

8 

5 

10 

20 

25 

12 

14 

13 

3 

0 

7 

10 

28 

0 

0 

1 

N. 

4.V 

6. 5  3. 7 

4.8 

5,967 

44    NW. 

NW. 

6 

5 

7 

9 

1 

2 

5 

32 

26 

10 

14 

7 

0 

11 

21 

31 

0 

0 

1 

D. 

4.6 

5.4  3.7 

4.6 

r2,438 

NW. 

151 

90 

136 

134 

87 

59 

87 

221 

120 

124 

170 

70 

0 

133 

95 

188 

11 

29 

12 

Y, 

BLOCK  ISLAND,  B.  I 
[Jff=27.    r=39.    A =33. 1 


6.2 

&5 

6l9'6.2  13.82944 

SW. 

SW. 

13 

12 

8 

^ 

2 

22 

13 

19 

1 

6 

14 

11 

0 

15 

7 

24 

0,  o!  0|J. 

5.0 

5.8 

5.8  5.5   13.22052 

NW. 

NW. 

^ 

15 

8 

8 

3 

17 

8 

23 

1 

7 

13 

8 

0 

15 

3 

20 

0  21  2  F. 

5.7 

6.3 

5.55.8 

13,52248 

N..NW 

N. 

25 

10 

3 

11 

4 

10 

6 

24 

0 

4 

19 

8 

U 

10 

3 

22 

0   0  OSf. 

5.0 

5.1 

3.8  4.6 

12.23256 

NB. 

SW. 

7 

17 

2 

6 

4 

25 

11 

18 

0 

11 

11 

8 

0 

14 

0 

6 

0  0  o'a. 

3.0 

4.7 

3.33.7 

7. 271128 

SW. 

SW. 

9 

11 

1 

18 

11 

33 

4 

6 

0 

14 

11 

6 

1 

3 

0 

0 

0   0  OM. 

3.3 

4.4 

a7 

3.8 

8,.200:30 

NB. 

SW. 

8 

13 

2 

17 

9 

35 

4 

7 

0 

10 

16 

4 

0 

11 

0 

0 

0   2   0  J. 

4.1 

5.5 

4.1 

4.6 

8,501 

30 

SW. 

SW. 

2 

4 

2 

11 

18 

45 

10 

4 

2 

9 

16 

6 

0 

10 

0 

0 

0;  6,  0;J. 

5.0 

5.3 

3.4 

4.6 

7,853 

36 

m\ 

SW. 

14 

13 

7 

5 

8 

33 

8 

3 

2 

14 

12 

5 

0 

8 

0 

0 

0   4 

OA. 

4.7 

5.2 

4.7 

4.9 

0,193 

86 

SW. 

16 

14 

1 

8 

2 

33 

5 

9 

2 

9 

13 

8 

0 

6 

0 

0 

0   0 

OS. 

&3 

6.3 

6.0 

5.9 

10,873 

48 

N. 

SW. 

11 

22 

2 

2 

fi 

24 

10 

17 

0 

8 

11 

12 

0 

8 

0 

0 

0    1 

oo. 

4.6 

3.9 

3.9 

4.1 

14,054 

60 

NB. 

NW. 

8 

10 

2 

5 

a  18 

15 

30 

0 

13 

12 

5 

0 

7 

1 

4 

0   0 

ON. 

5.4 

6.1 

6.1 

5.9 

14,227 

72 

NB. 

NW. 

12 

14 

4 

12 

3|    5 

6 

37 

0 

7 

14 

10 

0 

13 

4 

15 

0   0 

2D. 

4.8 

5.4 

4.7 

S.0 

132,976 

SW. 

126 

155 

32 

HI 

66)300 

100 

197 

8 

112 

162 

91 

1 

120 

18 

91 

015 

1 

4iY. 

1 

BOISd  Cn7,  IDAHO. 
lff=2,760.    r=41.    A=82.) 


6w5 

8.2&6 

7.1 

4,268 

24 

SB. 

SB. 

9 

0 

7 

84 

4 

1 

12 

26 

0 

8 

13 

15  0 

15 

0 

24 

0 

0 

0 

J. 

6i5 

aiko 

6.5 

3,474 

23 

SB. 

3 

8 

8 

27 

4 

3 

18 

22 

1 

4 

13 

11 

0 

10 

3 

•27 

0 

0 

0 

F. 

6.3 

5.9,4.5 

5.6 

3,433 

24 

NW. 

SB. 

12 

3 

7 

24 

4 

3 

10 

21 

9 

11 

7 

13 

0 

6 

0 

10 

0 

0 

0 

M. 

6.2 

6.85.4 

6.1 

8,694 

28 

NW. 

NW. 

12 

2 

5 

15 

4 

1 

4 

30 

17 

4 

14 

12 

0 

7 

0 

*   6 

0 

0 

0 

A. 

4.1 

4. 3:4. 8 

4.4 

3,250 

83 

NW. 

NW. 

10 

1 

6 

15 

3 

1 

2 

36 

19 

9 

18 

4 

0 

7 

0 

6 

4 

1 

0 

M. 

4.0 

4.44.7 

4.4 

1,778 

24 

B. 

NW. 

4 

0 

1 

5 

0 

0 

8 

36 

27 

10 

15 

5 

0 

9 

0 

0 

3 

0 

0 

J. 

2.5 

1.0  2.5 

2.0 

1,720 

18 

SW. 

NW. 

8 

0 

1 

7 

2 

3 

7 

28 

37 

22 

8 

1 

0 

8 

0 

0 

16 

0 

0 

J. 

1.7 

L8'2.1 

1.9 

1,356 

28 

B. 

NW. 

4 

2 

2 

2 

3 

1 

3 

27 

49 

20 

9 

2 

0 

3 

0 

0 

»1 

0 

0 

A. 

3.0 

2.62.3 

2.3 

739 

26 

W. 

NW. 

4 

0 

3 

3 

0 

2 

4 

15 

59 

20 

8 

2 

0 

1 

0 

0 

0 

0 

0 

S. 

2.3 

3. 01. 8 

2.4 

1,290 

27 

SW. 

NW. 

3 

2 

0 

2 

0 

12 

1 

13 

60 

20 

9 

2 

0 

2 

0 

11 

0 

0 

0 

0. 

4.5 

4.43.0 

4.0 

1,516 

26 

NW. 

NW. 

9 

1 

2 

12 

6 

4 

6 

20 

30 

12 

14 

4 

0 

2 

1 

21 

0 

0 

0 

N. 

6.3 

6.76.0 

6.3 

2,917 

30 

SB. 

SB. 

1 

0 

1 

27 

3 

1 

0 

12 

48 

9 

6 

16 

0 

12 

4 

22 

0 

0 

0 

D. 

4.4 

i.84.1 

4.4 

29,444 

NW. 

79 

14 

43 

173 

42 

82 

70 

286 

356 

144 

134 

87 

0 

77 

8127 

36 

1 

0 

Y. 

1^ 
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Monthly  and  yearly  meteorological  summariea — Continaed. 

BOSTON.  KASa 
(Latitude,  4^  21'  N. ;  lonjcitnde.  71o  4'  W.] 


PraMora. 

Tempentnre. 

Dew  poilit. 

KelAtiTe 
hamidity. 

Preoi^- 

1 

\ 

Mean. 

« 

e 

"9 
1 

■ 

E 

• 

a 

• 

§ 

• 

g 

4a 

• 

p 
J 

• 

a 

1 

1 

B 

1 

a 

o 

• 

a 

• 
eo 

o 

a 

• 

a 

o 

6 

o 

a 
1 

s 

a 

9 

p 

a 

3 

o 

• 

a 

o 

• 

a 

• 

CO 

o 

• 

a 

• 
o 

o 

• 

i 

o 

• 

a 

• 

a 

■ 

Pi 

m 

a 

* 

p. 

0 

• 

1 

In. 

m 

M 

In. 

/n. 

Jn. 

In. 

o 

o 

J.. 

28.861 

30.52 

29.18 

22.5 

29.9 

25.2 

25.9 

56 

-5 

84.4 

15.7 

16 

21 

17 

18 

77 

71 

72 

73 

4.86 

1.04 

F.. 

30.032 

30.80 

29.08 

25.8 

82.0 

28.8 

28.9 

48 

6 

36.6 

20.9 

18 

20 

20 

19 

74 

64 

71 

69 

3.69 

1.38 

M  . 

29.730 

80.08 

28.89 

27.6 

86.4 

ao.7 

31.6 

63 

10 

39.1 

23.9 

20 

21 

20 

20 

Ti 

58  C7 

66 

3.86 

3.32 

A.. 

29.820 

30.  55 

29.00  40.8 

48.1 

42.7 

43.9 

80 

23 

62.4 

86.1 

29 

32 

30 

30 

66 

56  64 

6i 

2.62 

0.81 

H. 

29.930 

30.26 

29.44 

5a8 

63.4 

67.6 

59.3 

89 

46 

67.6 

51.8 

46 

48 

46 

46 

70 

03   70 

08 

1.67 

1.01 

J.- 

29.892 

30.22 

29.51 

62.6 

67.6 

63.3 

64.5 

89 

J? 

73.4 

67.0 

64 

64 

65 

64 

75 

64   76 

72 

1.98 

0  71 

J.. 

29.841 

30.08 

29.42 

71.3 

77.4 

71.6 

73.4 

95 

82.0 

67.1 

66 

65 

65 

65 

81 

68  82 

77 

3.59 

1.30 

A.. 

29.815 

30.20 

29.61 

63.8 

72.0 

65.5 

67.1 

80 

52 

75.0 

60.6 

67 

58 

59 

5a 

79 

64|  79 

74 

3.05 

0.79 

S.. 

29  950 

80. 3  » 

29.36 

55.5 

65.1 

6ai 

59.6 

80 

40 

67.7 

61.9 

48 

62 

51 

50 

78 

64'  78 

78 

0.97 

0.49 

C. 

29.872 

30.40 

29.  OT 

47.0 

65.6 

50.4 

51.0 

73 

27 

58.9 

44.2 

41 

44 

45 

43 

81 

68  82 

77 

2.63 

0.96 

N.. 

29. 873 

30.72 

29.12 

3&1 

46.9 

39.7 

41.6 

60 

12 

60.8 

38.8 

31 

36 

34 

34 

78 

68  80 

76 

2.22 

0.97 

D.. 

29.930 

30.82 

28.89 

29.6 

35.6 

31.1 

32.1 

59 

6 

39.2 

2.V6 

24 

27 

26 

26 

81 

74I  81 

79 

2.71 

0.68 

Y..  29.881 

30.82 

28.89 

45.1 

52.6 

47.0 

48.2 

95 

-5 

66.4 

40.7 

37 

40 

89 

39 

76 

65,  75 

1 

72 

33.75 

BROWNSVILLE,  TEX. 
[Latitade,  26o  53'  N. ;  lonffitnde,  07o  26^  W.] 


J.. 

30.065 

30.56 

29.75 

52.2 

66.6 

56.8 

58.6 

88 

28 

68.6 

49.0 

49 

54 

53 

52 

00 

65 

88 

81 

0t22 

O.ll 

¥.. 

30. 038 

30.64 

29.62 

64.0 

71.2 

65.0 

66.7 

81 

40 

74.9 

60.3 

61 

60 

62 

61 

92 

70 

90 

84 

0.68 

a  40 

M 

20.995 

30.36 

29.70 

60.1 

76.3 

66.3 

66.9 

85 

47 

77.6 

68.7 

58 

60 

61 

60 

93 

62 

88 

80 

2.87 

L43 

A.. 

29.928 

30.22 

29.51 

67.8 

79.1 

69.9 

72.1 

92 

51 

80.8 

65.7 

65 

64 

66 

65 

92 

62 

89 

81 

ao7 

0.07 

M  . 

29.891 

30.09 

29.70 

70.7 

83.4 

74.2 

76.1 

91 

66 

86.7 

88.8 

60 

72 

71 

71 

93 

68 

91 

84 

3.94 

1.67 

J.. 

20. 8  U 

29.96 

29.69 

74.8 

84.1 

77.6 

78.8 

91 

68 

87.0 

72.3 

73 

76 

74 

74 

96 

77 

91 

88 

13.80 

6.71 

J.. 

29. 054 

30.09 

29.84 

76.8 

87.4 

79.5 

81.2 

92 

65 

89.3 

75.0 

75 

76 

76 

76 

93 

70 

88 

84 

0.33 

0.14 

A.. 

29.868 

29.97 

29.76 

76.6 

89.1 

79.6 

81.8 

93 

71 

90.6 

76.0 

70 

76 

76 

76 

97 

66 

88 

«? 

1.46 

0.04 

0  .. 

20.891 

30.09 

28.93 

73.9 

83.3 

76.6 

77.9 

90 

63 

86.3 

73.1 

73 

74 

74 

73 

96 

74 

91 

87 

13.65 

&78 

0.. 

29.969 

30.31 

29.60 

65.8 

76.3 

69.0 

70.0 

86 

50 

77.7 

64.7 

63 

66 

66 

G5 

92 

74 

90 

85 

16.27 

6.09 

N.. 

30.044 

30.41 

29.82 

62.5 

71.7 

64.7 

66.3 

80 

40 

73.7 

59.8 

61 

62 

62 

62 

94 

73 

92 

86 

L70 

1.40 

D.. 

30. 018 

30.50 

29.57 

5L6 

61.7 

66.8 

56.5 

79 

26 

65.5 

49.6 

49 

63 

63 

52 

03 

76 

88 

86 

4.88 

2.07 

Y.. 

29.958 

30.56 

2&03 

66.4 

77.3 

60.5 

71.1 

93 

26 

79.9 

64.4 

64   66 

66 

66 

93 

70 

89 

84 

50.87 

BUFFALO,  N.  Y. 
[Latitade,  42o  53'  N. ;  longitade,  78o  53'  W.) 


J.. 

29.200 

29. 80'  28.59  20.3 

24.3 

22.  o|  22. 2 

56  -2 

31.6 

13.9 

16 

19 

18 

18 

84 

81 

85 

84 

1.92 

0.40 

F.. 

29.381 

30.09  28.511  24.6 

28.1 

24.7 

25.8 

54     6 

34.3 

18.7 

21 

22 

22 

22 

84 

80 

88 

84 

5.51 

1.39 

M  . 

29.263 

29.95  .:8.49;  25.0 

30.3 

27.0 

27.4 

51 

11 

35.6 

21.2 

21 

23 

23 

22 

84 

76 

85 

82 

2.12 

0.56 

A.. 

29.242 

29.84  28.43!  37.3 

44.1 

37.5 

39.6 

65 

19 

49.0 

32.8 

29l  33 

31 

31 

73 

68 

78 

73 

L47 

0.66 

M  . 

20.294 

29.62  28.92 

56.9 

67.8 

60.1 

61.6 

84 

37 

72.0 

52.3 

48  4« 

49 

48 

73 

54 

70 

66 

3.08 

0.00 

J  .. 

29.277 

29.68  28.94 

bS.O 

71.0 

65.4 

66.5 

86 

52 

73.9 

58.4 

57 

56 

60 

68 

82 

62 

82 

76 

2.05 

0.89 

J  .. 

29.247 

29.46;  28.91 

7L3 

79.5 

74.0 

74.9 

92 

60 

82.3 

67.6 

63 

65 

65 

64 

76 

62 

74 

71 

1.98 

LIO 

A.. 

29.275 

29.58,  29.02 

63.1 

73.9 

67.3 

68.1 

94 

50 

76.2 

59.7 

55 

54 

57 

55 

75 

52 

70 

66 

3.66 

1.80 

S.. 

29.374 

29.71 

28.84 

64.9 

63.9 

68.0 

58.9 

79 

36 

66.8 

51.2 

48 

48 

49 

48 

77 

59 

73 

70 

2.30 

0.S6 

0.. 

29.273 

29.72 

28.70 

45.1 

60.2 

46.4 

47.2 

69 

24 

54.4 

41.1 

37 

38 

39 

38 

75 

64 

76 

72 

2.76 

0.53 

N.. 

29.281 

30.17 

28.64 

86.2 

39.8 

37.9 

3&0 

64 

15 

45.1 

31.9 

28,  28 

29 

28 

73 

65 

72 

70 

2.63 

0.49 

D.. 

29.316 

30.20 

28.73 

28.5 

82.5 

31.3 

30.8 

53 

6 

36.1 

25.7 

23;  25 

25 

24 

81 

74 

78 

78 

2.27 

0.50 

Y.. 

29.284 

30.20 

28.43 

43.8 

50.4 

46.0 

46.7 

94 

-2 

54.8 

39.5 

37 

38 

39 

38 

78 

66 

78 

74 

3L66 

CAIBO,  ILL. 
[Latitude,  37^  0'  N.  t  longitude  89o  10'  W.] 


J.. 

29.702 

80.28 

28.98 

28.6 

38.4 

33.1 

33.4 

68 

-1 

41.3 

24.9 

22 

22 

24 

23 

78 

67 

72 

69 

2.15 

1.66 

F.. 

29.792 

30.25 

28.98 

39.3 

45.3 

44.6 

43.1 

72 

12 

50.4 

35.3 

85 

84 

35 

35 

85 

68 

73 

75 

4.60 

1.34 

M  . 

29.689 

29.97 

29.32 

41.9 

63.1 

48.8 

47.9 

76 

24 

55.6 

40.4 

33 

33 

34 

33 

74 

61 

59 

61 

2.18 

0.68 

A.. 

29.648 

30.02 

29.07 

52.1 

66.9 

61.4 

60.1 

87 

83 

69.2 

60.2 

42 

43 

45 

44 

71 

45 

58 

58 

2.09 

1.50 

H  . 

29.605 

29.88 

29.33 

64.6 

75.9 

69.8 

70.1 

87 

53 

78.8 

62.5 

61 

68 

62 

60 

88 

66 

77 

74 

1.37 

0.34 

J.. 

29.631 

29.  &3 

29.39 

69.1 

81.6 

74.5 

75.1 

98 

54 

82.7 

66.6 

64 

62 

66 

64 

84 

64 

74 

71 

2.34 

1  56 

J.. 

29.620 

29  77 

29.46 

73.9 

87.8 

79.9 

80.5 

98 

66 

89.2 

71.9 

70 

68 

71 

69 

87 

53 

75 

72 

1.4-2 

1.12 

A.. 

29.614 

29.80 

29.47 

70.3 

86.3 

77.3 

78.0 

97 

58 

88.2 

68.2 

6: 

62 

65 

63 

78 

45 

68 

64 

1.10 

0.48 

S.. 

29.683 

29.91 

29.28 

64.1 

78.7 

70.5 

71.1 

95 

44 

80.4 

62.8 

57 

58 

01 

58 

80 

51 

73 

68 

1.67 

0.06 

0.. 

29.737 

30.04 

29.45 

48.1 

65.0 

55.2 

56.1 

82 

28 

67.1 

46.1 

41 

40 

44 

42 

78 

42 

67 

62 

0.38 

0.15 

N.. 

29.755 

30.  28 

39.32 

39.9 

53.6 

46.3 

46.6 

75 

10 

57.4 

35.6 

30 

31 

32 

31 

70 

46 

59 

59 

3.33 

1.13 

D.. 

29.729 

30. 32 

29.18 

32.5 

39.1 

37.3 

36.3 

58 

5 

44.7 

29.1 

26 

27 

26 

26 

78 

65 

69 

71 

4.12 

LSI 

T../29.6»ii 

30.82^ 

28.98 

62.0 

64.3 

68.2 

58.2 

98J-1 

67.1 

49.6 

45 

45 

47 

^ 

79 

63 

60 

67 

26.76 
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Montkltf  and  jfearly  meteorological  summaries — Continaed. 

BOSTON,  1CA8S. 
[£r=124.    T=n9.    *=sl74.) 


Gloadtneee 
(in  tenths). 

Wind. 

Number  of  days—  % 

« 

a 

• 
5.5 

• 

a 

• 
eo 

6.6 

• 

a 

« 
o 

6.1 

• 

1 

6.0 

• 

1 
a 

1 

•  * 

a 
1 

1 

48 

• 

1 

Prevailing  direc- 
tion. 

1 

4 

e 

4 

a 

3 

i 

3 

10 

1 

n 

23 

1 
1 

18 

■ 

• 

a 

0 

1 

7 

11 

* 

1 

O 
13 

• 

1 

II 

0  12 

s 

.  • 

11 

II 

S  a 

27   0 

• 

1 

■ 

s 

0 

ja 
H 

1 

• 

a 
< 

0 

1 
1 

9.865 

S. 

W. 

21 

J. 

5.1 

&1 

5.9 

5.9 

9.456 

SfiB 

NW. 

W. 

14 

3 

7 

5 

3 

14 

23 

15 

0 

6 

U 

11 

0 

14 

7 

26 

0 

1 

2F. 

e.6 

6.5 

6.8 

6.1 

10.755 

44 

NB. 

NW. 

13 

8 

7 

5 

5 

4 

23 

33 

0 

8 

10 

13 

0 

11 

4 

27 

0 

0 

OM. 

5.7 

♦.7 

4.2 

4.9 

9.816 

40 

N. 

W. 

11 

0 

12 

7 

7 

5 

22 

17 

0 

0 

14 

7 

0 

12 

0 

10 

0 

0 

OA. 

4.6 

4.1 

3.6 

4.1 

7,458 

30 

NW. 

£. 

5 

10 

2.^ 

6 

9 

15 

10 

12 

1 

10 

8 

7 

1 

7 

0 

0 

0 

0 

1 

». 

!L0 

5.8 

4.0 

&1 

7.19* 

32 

MB. 

B. 

7 

10 

18 

10 

13 

14 

12 

6 

0 

9 

13 

8 

0 

5 

0 

0 

0 

J 

0 

•J. 

at5 

6.0 

3.7 

5.4 

7,051 

29 

N. 

B. 

4 

4 

10 

7 

24 

22 

19 

3 

0 

7 

14 

10 

0 

11 

0 

0 

3 

4 

0 

J. 

4.5 

4.8 

3.1 

4.1 

6.436 

40 

8. 

SW. 

14 

8 

6 

12 

7 

17 

15 

14 

0 

12 

18 

6 

u 

8'0 

0 

0 

1 

1 

A. 

3.0 

5.1 

2.0 

3.7 

7.319 

30 

SW. 

w. 

11 

8 

7 

4 

0 

19 

26 

16 

2 

14 

11 

5 

1 

7 
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Monthly  *and  yearly  meteorologioal  summaries — Continaed. 
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0.66 

D.. 

29.271 

29.88 

2a  66 

2a3 

30.0 

2ac 

2ai 

53 

-6 

84  2 

ia2 

20 

28 

28 

28 

77 

77 

81 

78 

a«7 

L04 

Y.. 

29.261 

29.99 

2a  29 

44.1 

61.2 

47.7 

47.7 

100 

-15 

66.1 

38.8 

87 

89 

88 

88 

77 

66 

72 

72 

89.18 
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MimOUjf  and  yearly  meteorologUaZ  $uMmariei — Continaed. 

GHATTAJTOOa^,  TBNN. 
fJUslSO.    r=71.    Jki=60.] 


GlondJiien 
(in  taifha). 


6.7 


i 


5.4 


4.64. 


0  4  613. 8|4 
77. 

6.25.213.314.6 


2.7 


7  6. 


64.14.050, 


IHnd. 


I 

i 


6,08188 
5,38844 

6^706 


4,032 

8,287 
3,168 


3,803 

8.152 

3,371 

4,088 

8,88841 

4,470 

1,682 


32 

33 
80 


36 
84 


25 


86 


W. 
NW. 

{NW. 
SW. 

a 

8W. 

N. 

N. 

SE. 

N. 
NW. 
NW. 


} 


8W. 
S. 

NW. 

N£. 
NB. 

NB. 
8E. 

N. 

B. 

8. 
NB. 


i 


6 
4 

6 

12 

0 
8 


12 
10 
24 

12 
7 


& 


11 
IS 

12 


22 
17 

22 

23 
16 
22 
18 
22 


108  201 


I 


8 
& 


2 

6 


3 
0 
3 
4 
8 
68 


I 

I 


0 
6 


13 
12 

10 


0 
20 
8 
7 
8 
102 


26 
26 

11 

13 

10 
12 

12 

7 
11 

7 

20 

28 

177 


! 

I 

& 


30 
11 

18 

16 

20 
16 

22 

20 
11 
11 
11 
7 
104 


i 


6 

7 

11 

16 

8 
15 

12 

0 
4 

8 

6 

7 

104 


i 


e 


a 

-a 


12  1 
10  0 

22 


Number  of  dftys— 


i 


12 

0 

8 


7 

2 

14 

18 

16 


18021 


0 

5 

14 

12 

4 

8 


14 
7 


16 

20 
18 


4  16 

11  17 

12  12 

15  8 

16  0 
8  11 

118156 


8 
16 

8 

8 

7 

4 

11 

3 
6 
8 
5 
17 
06 


I 


0 
0 


o 

e 

u 

o 


10 
22 

8 


15 
18 

10 

11 
0 
7 
4 

17 
141 


o 

I 


I 


16 
3 


0 
0 


I 

I 

I 


Oil 


0 
0 


3 
12 
8883 


1 
3 


12 
6 

15 

7 
0 
0 
0 


9 

c 

s 


M. 


OF 


M 


OA. 
OiM. 

V- 

OJ. 

o'a. 
oa 
o'o. 
o;n. 

OJD. 


CHBYBNNB.  WYO. 
rJI7=:6;i06.    7=68.    As 60.] 


J. 

p. 

2.0 

&2 

4.0 
3.7 
3.6 
3.4 
3.3 
3.1 

3.2 

3.2 

6.6 

6.0 

5.1 
3.0 
&4 

5.6 

4.7 
4.7 

4.2 

5.1 

8.1 

8.0 

8.6 
4.1 
5lO 
4.1 
2.6 
3.4 

3.2 

4.6 

3.6 

6.8 

4.5 
3.0 
4.7 
4.4 
3.5 
8.7 

3.5 

4.3 

5,814 

8,613 

8,240 
7.788 
6,859 
6,602 
7,837 
7,832 

7,658 

0,805 

40 
44 

38 

42 
45 
42 

42 

48 

NW. 

{M 

8E. 

8. 

N. 

N. 

NW. 
NW. 

8. 

NW. 
NW. 

NW. 

8. 
&,N. 

8. 
NW. 
NW. 

NW. 

NW. 

10 
14 

12 
0 

17 
0 

12 
17 

12 

20 

3 
2 

5 

10 
0 

4 
8 
8 

6 

2 

2 

2 

6 
6 

5 

1 

e 

16 

11 

7 

16 
0 
4 

4 

1 

4 

11 

18 
27 
17 
18 
17 
0 

12 

7 

4 

6 

2 

6 

12 

10 

10 

8 

4 

6 

16 

14 

12 
6 
10 
16 
10 
11 

8 

14 

22 

35 

21 
12 
12 
13 
10 
81 

43 

41 

0 

1 

1 
3 
2 
8 
0 
1 

0 

1 

10 

0 

11 
13 
8 
5 
15 
14 

15 

0 

7 

11 

12 
11 
21 
23 
10 
14 

11 

10 

2 

10 

8 
6 
2 
8 
5 
8 

4 

3 

0 

0 

0 
0 
0 
0 
0 
0 

0 

0 

6 

11 

8 

7 

12 

16 

m 
1 

7 

4 
8 

0 

0 

0 
0 
0 
0 
0 
1 

4 

7 

11 

18 

3 
0 
0 
0 
0 
18 

22 

20 

0 
0 

0 

I 
0 
1 
0 
0 

0 

0 

0 

1 
1 

6 

12 

18 

2 

0 

0 

0 

0 

0 

0 
0 
0 
0 
0 
0 

0 

0 

IC. 

A. 
IC. 

i: 

A. 

8. 

0. 

N. 

O. 
Y. 

CmCAOO.  ILL. 
U=715.    T=146.    A=sl32.J 


w. 

N. 
SW. 
8W. 

W. 

W. 

B. 
W. 

8W.,> 
NW.J 

I  SB.  j 


NW. 

SW. 

N. 
8W. 
NB. 
SW. 

{NB.  J 

B. 

B. 
SW. 

SW. 


8W. 


SW. 


4 

2 
23 

8| 
10 
10 

12 

14 

8 
3 

8 


2 


3 

7 
12 

8 
21 
16 

10 

21 

15 

4 

12 


8 


108146 


14 

8 

0 

11 

15 

12 

23 

18 
3 


8 


180 


4 

3 
14 
12 
13 

12 

13 

14 
6 

11 


11 


U7 


15  10 


0 
8 
0 
0 
3 

10 


6 
10 


3 


20 
14 
20 
14 
17 

10 

3 

16 
32 

25 


85 


88243 


14 

17 
6 
7 
4 

10 

0 

6 

7 
15 

17 


16 


128 


27  0 


11 

10 

5 

3 

6 


8 

6 

21 

14 


10 


130 


3 

6 

0 

5 

15 

12 

18 

14 

7 
12 

11 


115 


15 

6 
13 
22 

8 
13 

11 

10 

11 
10 

8 


134 


12 

17 
0 
3 
8 
5 


12 
0 

11 


20 


116 


18 

17 
6 
5 
0 
7 

10 


14 

81 


118 


10 

11 
6 
0 
0 
0 


1311 


60 


30 

28 

27 

6 

0 

0 


0 

0 

10 


25 


144 


0   1 


0 
0 
0 
0 
2 

6 

2 

1 
0 


10 


23 


J. 

F. 
U. 

A. 
li. 

J. 

J. 

A. 

S. 

o. 

N. 


D. 


Y. 
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Monthhf  and  yearly  meieoroU>gical  MmiiMHet— Co&timied. 

ciKciNirATi,  omo. 

[lAtitQile,  ago  6^  K. ;  longitude,  84o  80'  W.] 


9 


g 


J.. 

F.. 

M 

A.. 

K  . 

J.. 
J.. 
A.. 
S.. 
O.. 
N.. 
D.. 
T.. 


Prenare. 


I 


In. 
29.370 
29.497 
29.372 
29.353 

2a  330 

29.354 
29.382 
29.339 
29.428 
20.426 
29.439 
29.434 
29.390 


In. 

29.92 

30.01 

29.78 
?9.78 

29.58 

29.66 
29.51 
29.61 
29.79 
29.74 
30.06 
80.04 
80.06 


Temperature. 


In. 

2&72 
2a  63 
28.78 
28.67 

29.06 

29.08 
29.09 
29.09 
29.12 
29.10 
2a  77 
2a  92 
2a  63 


s 


o 
25.5 
36.0 
35.1 
45.7 

62.8 

6a5 

74. 

68.  U 

60.8 

45. 

87.1 

30.7 

49.2 


8 


33.5 
41.5 
46.1 
60.5 

75.0 

80.4 
89.3 
83.5 
75.3 
60.5 
49.9 

sao 

61.2 


Pi 


29.9 
40.5 
41.6 
53.7 

09.1 

74  8 
81.3 
75.7 
6a5 
63.0 
43.2 
35.4 
65.6 


I 


o 

29.6 
89.3 
40.9 
53.3 

09.3 

74.6 
81.6 
76.7 
6a2 
63.0 
43.4 
34.7 
65.3 


a 
a 

a 


66 

70 
73 
Si 

89 

91 

101 

100 

93 

81 

74 

59 

101 


o 

-  5 
15 
19 

27 

53 

52 
68 
51 
40 
26 
8 
1 

-  6 


a 

3 


89.2 
49.2 
49.7 
63.3 

77.9 

82.5 
91.0 
85.7 
7a  0 
63.6 
53.8 
4a  3 
64.7 


I>«w  point.       »S«^. 


o 

20.3 
82.0 
83.1 
42.8 

60.0 


64.9  4K> 


a 


o 

18 
31 
27 
86 

54 


71.2 
65.7 
58.3 
43.0 
33.2 
2a4 
46.9 


66 

69 
51 
86 
30 
24 
41 


09 


23 
34 
31 
38 

58 

63 
67 
60 
49 
34 
28 
27 
481 


^ 


o 

22 

32 

32 

41 

58 

62 
68 

60 
62 
38 


27 
43 


o 

21 
32 
80 

38 

67 

62 
67 
60 
51 
86 


29  29 


26 
42 


a 


74 
82 
78 

70 

76 

75 
76 
73 
72 
68 
76 
77 
74 


Pi 
CO 


68 
76 
69 
47 

57 

67 
491 
46 
4i 
391 
48 
66 
66 


a 

Pi 

O 


i 


Precipi- 
tation. 


72 
74 
69  67 
64 


69 
66 


71 
77 


50 
69 
58 
60 
72 
66 


67 

66 
68 
CO 

58 
65 
61 
72 


3 


In. 

2.87 
7.29 
2.97 

6.86 

aez 
a«i 

1.31 
2.81 
1.93 
0.55 
a83 
L80 


6685.08 


In. 

0.77 
2.9Q 
0.88 
2.21 

1.09 

1.79 
0.56 
0.M 
0.57 
0.37 
0.81 
0.981 


CLETELAND,  OHIO. 
fLntltade.  41o  ao*  K. ;  longitude.  81o  42'  W.] 


J.. 

29.222 

29.80 

2a  64 

22.4 

28.0 

24.8 

24.9 

62 

-6 

38.1 

15.1 

17 

20 

18 

18 

80 

74 

78 

77 

1.92 

8.86| 

F.. 

29.3a'> 

80.05 

28.63 

29.0 

84.3 

31.6 

31.6 

61 

9 

39.9 

23.6 

24 

28 

27 

27 

83 

80 

85 

83 

7.78 

ai« 

H  . 

99.279 

29.90 

28.63 

28.8 

84.2 

80.8 

31.3 

63 

11 

87.8 

24.1 

22 

26 

86 

25 

77 

78 

81 

77 

8.06 

1.  Sm 

A.. 

29.237 

29.73 

28.67 

41.2 

49.2 

U.9 

45.1 

76 

19 

54.4 

35.8 

88 

86 

36 

85 

74 

63 

73 

70 

1.82 

0.79 

K  . 

29.272 

29.54 

28.96 

57.7 

64.8 

61.9 

61.5 

f» 

41 

70.8 

52.4 

60 

50 

52 

51 

75 

62 

72 

70 

3.45 

0.96 

J.. 

29.272 

29.65 

28.95 

64.6 

73.1 

67.7 

66.5 

87 

51 

75.8 

60.0 

68 

59 

60 

69 

78 

64 

77 

73 

8.43 

0.76 

J  .. 

29.252 

29.42 

28.97 

72.4 

80.7 

75.8 

76.3 

95 

60 

86.1 

67.1 

63 

67 

66 

65 

78 

66 

71 

70 

0.99 

a4fl 

A.. 

29. 274 

29.57 

'2a  99 

64.4 

73.1 

69.5 

69.0 

94 

47 

77.2 

61.3 

66 

60 

67 

57 

74 

03 

66 

67 

8.92 

1.46 

S.. 

29.366 

29.66 

2a  95 

67.1 

66.8 

60.8 

61.6 

93 

36 

70.2 

52.4 

49 

52 

53 

51 

75 

62 

76 

71 

8.62 

1.81 

0.. 

29.299 

29.70 

28.86 

45.0 

64.8 

49.7 

50.1 

81 

24 

68.5 

42.0 

87 

89 

40 

39 

72 

68 

70 

67 

1.80 

9.80 

».. 

29.306 

30.10 

28.59 

36.7 

43.9 

39.9 

40.2 

67 

6 

48.7 

31.4 

28 

81 

81 

30 

72 

65 

72 

70 

2.97 

1.01 

D.. 

29.320 

30.05 

28.83 

29.0 

83.8 

31.9 

31.6 

57 

5 

37.4 

24.1 

83 

26 

26 

86 

70 

74 

70 

78 

a06 

0.07 

T.. 

29.290 

30.10 

28.53 

45.8 

63.1 

49.1 

48.3 

96 

-6 

57.4 

40.8 

88 

41 

4! 

40 

78 

67 

75 

78 

85.86 

COLORADO  SPRIKaS,  COLO. 
[Latitude,  88o  61'  K. ;  lonffltnde,  104o  47'  W.] 


J  , 

^ 

F 

M 

A  . 

If 

J 

67.0 
66.3 
61.1 
47.5 
3a8 
2a  5 

J~ 

56.9 
56.2 
51.7 
38.2 
30.1 
21.6 

77.0 
7a  0 
71.2 
58.8 
50.8 

3ai 

67.0 
66.6 
60.4 
46.0 
35.6 
25.9 

90 
90 
84 
82 
71 
56 

48  80.7 

46  79.2 

36  74.0 

9  61.7 

.16  i^a 

54.8 
53.5 
49.0 
34.5 
24.0 
14.7 

49 
47 
43 
30 
14 
12 

52 
61 
U 

38 
24 
17 

52 
60 
46 
32 
19 
15 

61 
49 

a 

31 
19 
16 

76 
75 
7S 

67 

46 

45 
41 
43 
39 
46 

61 
SO 
60 
61 
56 
65 

00 
60 
58 
88 
SO 
00 

4.75 

i.9S 

A  , 

4.43  L44 
0.80  0.90 

8  . 

o 

, 

0.85 

0.IM 

N 

0.40 
0.08 

O.SH 

O.OH 

D.. 
Y. 

...... 

-14 

41.7 

■  1 
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Manihly  and  yearly  meteorological  eummaries ^Continued. 

CmCINKATI,  OHIO. 
[^=828.    r=153.    Jk=149.] 


ClondiiieM 
(In  tenths). 

Wind. 

Number  of  days— 

_• 

• 

1 

1 

i 

• 

1 

« 

1 

• 

a 

I* 

a 

es 
6.5 

• 

P« 

o 

&9 

• 

i 

6.3 

1 

a 

1 

• 

s 
1 

1 

p  a 

1 

• 

1 

1 

1 

a 

1 

1 

1 

13 

m 

■S 
1 

4 

i 

& 

26 

1 

15 

1 

4. 

o 
17 

• 

« 
S 
"3 

1 

i 

e 

6 

I 

11 

d 

o 

5 

14 

• 

1 

0 

1 

• 

S 

o 

5 

m 

a 
23 

1 

H 
0 

9 

1 

.a 
H 

1 

2 
s 

0 

s 

s 

a 

7,212 

34 

W. 

SW. 

8 

8 

15 

11 

J. 

i&i 

8.1 

6.6 

7.6 

6,687,41 

NW. 

SB. 

5 

9 

8 

21 

3 

13 

6 

16 

3 

2 

U 

15 

0 

15 

1 

14 

0 

3 

0 

F. 

e.5 

6.4 

6.0 

6.3 

7,09740 
5^99438 

NW. 

NW. 

17 

19 

8 

17 

3 

7 

4 

20 

3 

5 

11 

15 

0 

12 

1 

16 

0 

0 

0 

M. 

&5 

SlO 

3.1 

4.5 

W. 

SB. 

5 

3 

10 

22 

9 

10 

5 

18 

2 

10 

16 

4 

0 

9 

0 

2 

0 

3 

0 

A. 

4.4 

6.0 

3.6 

4.7 

3,92524 

5  sw.,  I 
yaw.] 

NB. 

12 

26 

2 

22 

1 

6 

4 

9 

11 

7 

19 

5 

0 

14 

0 

0 

0 

5 

0 

l£. 

3.9 

6.2 

5.5 

5.2 

4,13224 

NW. 

SB. 

2 

12 

5 

28 

2 

14 

8 

12 

7 

9 

13 

8 

0 

7 

0 

0 

2 

1 

0 

J. 

8.4 

5.1 

3.5 

4.to 

3,43640 

NW. 

SB. 

10 

8 

4 

32 

1 

10 

9 

5 

14 

13 

13 

5 

0 

10 

0 

0 

16 

7 

0 

J. 

4.8 

4.4 

2.8 

4.0 

4,481 

36 

N. 

NB. 

11 

21 

13 

11 

5 

12 

4 

7 

9 

11 

16 

4 

0 

7 

0 

0 

0 

5 

0 

A. 

6.4 

6l3 

4.0 

5.6 

4.611 

25 

NW. 

SB. 

13 

13 

3 

24 

2 

16 

5 

3 

11 

7 

12 

11 

0 

12 

0 

0 

5 

1 

0 

S. 

8.7 

4.7 

3.2 

3.9 

6,761 

40 

SW. 

NW, 

14 

8 

1 

16 

2 

16 

8 

19 

0 

12 

14 

5 

0 

5 

0 

4 

0 

1 

0 

0. 

4.7 

4.9 

4.8 

4.6 

5,117 

36 

SW. 

SB. 

10 

4 

2 

22 

4 

19 

10 

13 

6 

11 

10 

9 

0 

10 

3 

12 

0 

1 

0 

N. 

7.9 

7,4 

6.7 

7.3 

6,663 

32 

SW. 

SB. 

8 

4 

3 

28 

1 

22 

12 

12 

3 

3 

8 

20 

0 

11 

5 

22 

0 

0 

0 

D. 

&5 

5.9 

4.6 

&8 

64,055 

SB. 

115 

135 

55 

256 

37 

177 

90 

151 

79 

96 

154 

115 

0 

127 

21 

08 

32 

28 

0 

Y. 

CLBYBLAND,  OHIO. 
[^=690.    T=r84.    A =74.] 


8.3 

7.9 

6.9 

7.7 

9,21237 

SW. 

s. 

3!. 

6 

2 

26 

22 

18 

10. 

2 

2 

10   19 

0 

23 

14 

28 

0 

0 

0 

J. 

7.9 

8.0 

6.8 

7.6 

7, 446'44 

S. 

NW. 

4' 

6 

8 

14 

16 

4 

14 

17 

I 

2 

10 

16 

0 

19 

8 

21 

0 

2 

0 

F 

5.7 

6.4 

4.6 

5.6 

7,109  27 

SW..8. 

NW. 

14 

10 

11 

6 

10 

5 

10 

2G 

1 

10 

10 

11 

0 

13 

9 

27 

0 

1 

0 

M. 

5.5 

5.4 

3.3 

4.7 

6,900  31 

S. 

W. 

3 

17 

9 

12 

10 

12 

19 

6 

2 

8 

10 

6 

0 

10 

0 

¥ 

0 

2 

0 

A. 

4.0 

4.0 

4.0 

4.0 

5,10327 

SB.S. 

NB. 

6 

25 

9 

16 

11 

2 

2 

9 

13 

U 

9 

8 

0 

12 

0 

0 

0 

7 

0 

M. 

4.8 

4.5 

2.6 

4.0 

5,041 

24 

SB.,S. 

W. 

10 

15 

8 

14 

12 

5 

16 

3 

7 

14 

11 

5 

0 

13 

0 

0 

0 

6 

OJ. 

3.5 

3.5 

2.3 

3.1 

4,700 

24 

s. 

NB. 

14 

20 

9 

15 

12 

4 

8 

3 

8 

17 

14 

0 

0 

5 

0 

0 

6 

4 

0 

J. 

5.6 

3.9 

2.1 

3.9 

4.763 

24 

B. 

SB. 

10 

17 

19 

26 

3 

4 

3 

9 

2 

12 

14 

5 

0 

9 

0 

U 

3 

3 

0 

A. 

7.0 

6.6 

5.0 

6.2 

5,318 

30 

SW. 

SB. 

8 

18 

13 

21 

10 

8 

7 

9 

1 

6 

13 

11 

0 

12 

0 

0 

1 

2 

OS. 

8.0 

6.1 

6.1 

6.7 

7.773 

36 

{sw.  ^ 

NW. 

SW.,W 

10 

5 

1 

12 

14 

18 

18 

15 

0 

1 

15 

15 

0 

11 

0 

5 

0 

2 

00. 

7.9:6.6 

5.9 

6.8 

8,420 

34 

SW. 

3 

4 

5 

13 

18 

24 

12 

11 

0 

5 

9 

16 

0 

10 

5 

11 

0 

1 

0 

N. 

8.28.4 

6.5 

7.7 

8,046 

35 

S. 

SW. 

1 

2 

1 

16 

21 

22 

18 

10 

2 

2 

10 

19 

0 

19 

9 

25 

0 

0 

0 

D. 

6.4  5.9 

4.7 

5.7 

79,831 

SB. 

86 

143 

99 

167 

163 

125 

145 

128 

39 

93 

141 

131 

0 

156 

45 

126 

10 

30 

0 

Y. 

COLORADO  SPBINGS,  COLO. 
[JB=000.    T=rl6.    *  =  1.] 


• 

J. 

F. 

M". 

A, 

Xf. 

J. 

2.7 
3.0 
3.5 
3.2 
2.4 
2.9 

5.6 
4.9 
4.1 
4.1 
4.5 
4.5 

5.1 
4.8 
3.5 
3.9 
2.5 
2.5 

4.5 
4.2 
3.7 
3.7 
8.1 
8.8 

•  •  •  •  «  • 

6 
11 
14 
14 
15 
15 

21 
14 
12 
12 
11 
13 

4 
6 
4 
5 
4 
3 

0 
0 

0 
0 
0 
0 

18 
13 
6 
6 
4 
5 

0 

0 
0 
0 

.1 

8 

0 
0 
0 
8 
23 
31 

0 

1 
0 
0 
0 
0 

2 
6 
2 
0 
0 
0 

0 
0 
0 
0 
0 
0 

J. 
A. 

s 

•••■•• 

0. 

N. 

n. 

Y. 
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BEPOET   OF   THE   CHIEF   SIGNAL  OFFICEB. 

Monthly  and  yearly  tueleorologioal  summariee — Continaed. 

COLUMBIA,  &  C. 
[lAtltadA,  340  O'  N. ;  longitude,  8I0  3'  W.l 


Pmsnro. 

Temp«ratwra. 

Dew  point. 

BelatiTe 
humidity. 

Preelpi- 
taiioB. 

i 

1 

* 
1 

1 

• 

Pi 
00 

a 

• 

§ 

■ 

a 
1 

• 

1 

a 
3 
0 

Mean. 

■ 

a 

• 

a 

d. 

e* 

« 

1 

0 

a 

a 

• 

a 

p. 

0 

1 

H 

i 

1 

1 

1 

1 

• 

1 
T 

;3 

m 

a 
I 

3 

J  . 

In, 

Ja. 

/ft. 

0 

0 

0 

0 

0 

0 

0 

• 

0 

0 

Jfi. 

In. 

F 

.•••«• 

U  . 

- 

A 

If  . 

•*>* 

J 

71.8 
76.6 
71.8 
65.8 
66.4 
45.9 
40.7 

85.7 
87.0 
83.6 
80.2 
67.9 
61.4 
61.7 

77.0 

78.4 
74.4 
70.6 
60.3 
52.4 
46.6 

78.0 
80.7 
76.6 
72.0 
60.9 
58.2 
46.8 

102 

104 
96 
96 
85 
77 
67 

64 

67 
56 

43 
36 
23 
23 

89 
92 
86 
82 
70 
64 
53 

68 

73 
09 
63 
51 
42 
87 

64 
73 
69 
61 
51 
40 
88 

66 
74 
72 
64 
64 
42 
41 

65 
74 
70 
63 
62 
44 
89 

66  78 
74  88 
70  91 
63  86 
62  86 
42  82 
89  89 

62 

'm 

66 

81 
82 
74 
76 
69 
78 

8.97  1.73 
6.04  1.96 
5.21  1.66 
0.56  0.33 
7.43  2.77 
0.66  0.23 
8.73  1.11 

J 

68!  86 
69  M 

A 

A 

8 

60 
64 
62 
68 

76 
78 
73 
78 

0  ,, 

N.. 

1).. 

T 

r 

1 

1     1 

COLUICBUS,  OHIO. 
[Latitude,  880  68'  K. ;  longitnde,  83n  O'  W.] 


J .. 

29.142 

29.68 

28.56 

23.0 

30.2 

27.2 

26.8 

66 

-5 

36.1 

17.6 

16 

19 

19 

18 

78 

64 

71 

70 

2.35 

0.60 

F.. 

29.282 

29.84 

28.49 

3X8 

88.8 

36.5 

36.1 

64 

13 

44.6 

28.2 

26 

80 

80 

28 

78 

73 

77 

74 

6.48 

1.65 

M.. 

29.168 

29.67 

28.54 

31.7 

42.1 

37.1 

37.0 

68 

14 

45.6 

29.1 

24 

27 

28 

26 

72 

67 

71 

67 

2.56 

1.66 

A.. 

29.137 

20.60 

28.53 

43.7 

6&4 

51.6 

51.2 

83 

24 

61.6 

40.1 

86 

35 

36 

36 

76 

46 

57 

60 

3.44 

1.83 

H.. 

29.130 

29.40 

28.84 

60.9 

75.6 

65.8 

67.4 

90 

50 

77.7 

67.6 

52 

64 

55 

54 

76 

49 

70 

65 

2.97 

0.68 

J  .. 

29.155 

29.50 

28.86 

65.3 

79.3 

70.4 

71.7 

91 

49 

81.4 

61.1 

58 

56 

56 

58 

77 

47 

60 

65 

2.82 

0.91 

J  .. 

29. 139 

29.30 

28.88 

72.2 

88.5 

78.7 

79.8 

100 

61 

90.3 

68.9 

64 

62 

67 

64 

78 

43 

68 

63 

1.45 

0.67 

A.. 

29. 153 

29.42 

28.88 

65.1 

80.8 

71.7 

72.5 

97 

42 

82.2 

59.6 

67 

64 

67 

56 

75 

42 

61 

60 

2.21 

0.77 

S  .. 

29.242 

29.54 

28.85 

58.5 

74.0 

05.4 

66.0 

93 

36 

75.7 

52.4 

50 

52 

52 

52 

75 

50 

64 

63 

1.85 

0.50 

0.. 

29.214 

29.56 

28.86 

43.9 

56.9 

61.1 

51.3 

83 

20 

61.9 

40.9 

36 

36 

88 

37 

75 

46 

63 

61 

0.30 

0.10 

N.. 

29.226 

29.90 

28.55 

36.0 

47.4 

40.8 

41.4 

74 

3 

61.2 

32.2 

29 

80 

81 

30 

77 

55 

70 

67 

2.45 

0.60 

D.. 

29.226 

20.89 

28.75 

29.4 

36.2 

33.4 

83.0 

67 

1 

89.9 

25.6 

23 

25 

26 

25 

79 

65 

74 

72 

1.87 

089 

Y.. 

29.184 

29.90 

28.49 

46.9 

60.2 

52.5 

52.9 

100 

-6 

62.8 

42.8 

39 

40 

42 

40 

75 

63 

68 

66 

30.25 

COKGOBDIA,  KAN8. 
ILatitnde.  89o  85^  N. ;  longitude,  OTo  41'  W.J 


J.. 

2&518 

29.18 

27.89 

14.4 

2a4 

22.3 

21.7 

60 

-19 

33.8 

10.3 

9 

16 

13 

13 

79 

68 

71 

71 

0.61 

0.23 

F.. 

28.648 

29.22 

27.47 

ia7 

29.7 

24.6 

24.3 

71 

M5 

35.5 

12.8 

15 

21 

17 

18 

86 

72 

76 

78 

a  72 

0.14 

M. 

28.682 

29.16 

2a  32 

3a9 

53.0 

4a3 

42.4 

82 

18 

56.4 

29.4 

26 

88 

29 

81 

74 

69 

66 

66 

0.28 

0.18 

A.. 

28.472 

28.96 

27.95 

4ao 

64.5 

55.3 

55.9 

93 

20 

6a5 

42.6 

40 

47 

44 

44 

76 

58 

67 

67 

1.95 

0.76 

H  . 

28.506 

28.87 

27.84 

56.6 

75.9 

06.0 

66.2 

95 

36 

7a  9 

54.2 

50 

50 

50 

50 

7» 

43 

60 

61 

ao8 

2.28 

J.. 

28.485 

28.71 

2a  32 

65.0 

80.6 

72.4 

72.7 

97 

46 

83.0 

62.9 

50 

61 

61 

60 

83 

63 

68 

68 

3.13 

1.48 

J.. 

28.531 

2a  72 

2a  38 

67.9 

87.4 

77.8 

77.7 

102 

57 

00.8 

65.8 

61 

59 

60 

60 

78 

41 

68 

50 

2.88 

1.43 

A.. 

2a  522 

2a  72 

2a  30 

65.7 

80.7 

72.7 

73.0 

101 

52 

83.5 

64.2 

60 

61 

62 

61 

82 

64 

71 

69 

a8fl 

1.16 

S  .. 

28.684 

28.89 

2a  18 

59.2 

74.5 

65.4 

6a4 

94 

40 

77.3 

57.7 

54 

56 

56 

56 

84 

65 

74 

71 

a  62 

1.82 

0.. 

28.621 

29.06 

2a  07 

43.0 

63.3 

52.3 

52.9 

92 

21 

a'i.2 

40.5 

35 

36 

88 

86 

73 

88 

69 

57 

0.96 

0.95 

N.. 

28.624 

29.02 

2a  14 

33.3 

50.6 

41.2 

41.7 

81 

-15 

54.1 

20.1 

22 

25 

24 

24 

65 

4i 

55 

53 

LIO 

0.69 

D.. 

2a  580 

20.12 

27.87 

21.6 

«32.6 

25.8 

2a6 

53 

-10 

37.0 

17.5 

14 

19 

16 

16 

72 

60 

69 

67 

0.63 

0.29 

Y.- 

28.560 

29.22 

27.47 

43.9 

60.1 

51.3 

51.8 

102 

-19 

63.7 

40.6 

37 

41 

89 

39 

a 

63 

66 

66 

25.26 
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Jfanihly  and  yearly  meteorologioal  mmmariM— Contiuued. 

COLUKBIA,  8.  C. 
(ir=000.    T=72.    Jkr=68.1 


Clondioaw 
(in  tenths). 

Wind. 

• 

Knmber  of  daj»— 

• 

• 

I* 

a 

■ 

p. 

CO 

■ 

s 

o 

• 

• 

1 

1 
1 

• 

§ 

1 

1 

• 

1 

1 

1 

1 

1 

1 

1 

a 

0 

i 

6 

1 

•0 

1 

1 

• 

9 

1 

• 

1' 

1 

1 

• 
BD 

•0 

3 

.a 
H 

1 

-< 

1 

OP 

1 

1^ 

.T. 

F. 

\f. 

.. 

A. 

M. 

4.0 

5.d 
&3 
4,7 
4.4 
3.2 

e.0 

7.1 
6.0 

3.5 
5.4 
4  0 

4.2 
6.1 
5.1 
4.1 
4.5 
2,9 
6.1 

iO 

2 
11 

13 

16 

16 

6 

12 

20 
11 
14 
G 
11 
11 

4 
9 
» 
8 
9 
8 
14 

0 
0 
0 
0 
0 
0 
0 

9 
19 
12 

5 
11 

4 
11 

0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
4 
6 

11 

16 

10 

5 

I 

0 

4 
17 
13 

0 
0 
0 

OJ. 

o.r. 

. 

o:a. 

5.22.5 
5.14.1 

a22.a 

OS. 

00. 

ON. 

6.1 

6:2 

OD. 

Y. 

OOLUMBUS,  OHIO. 
rJ7=813.    r==81.    A=70.1 


<    1    1 

7.67.8,5.87.1 

7,344 

88 

W. 

8. 

4 

7 

3 

8 

26 

16 

22 

7 

0 

3 

14 

14 

0 

19 

11 

24 

0 

0 

OJ. 

7.47.97.17.5 

7,582 

56 

W. 

•8. 

6 

7 

8 

11 

16 

13 

16 

8 

0 

2 

11 

15 

0 

21 

5 

21 

0 

2 

OF. 

6.96.9,696.9 

6.918 

51 

SW. 

NW. 

13 

10 

8 

5 

12 

7 

10 

28 

0 

3 

12 

16 

0 

13 

2 

20 

0 

1 

OM. 

5.8  5.4'4. 15.1 

6,626 

46 

W. 

SW. 

4 

6 

8 

10    14 

23 

17 

8 

0 

8 

10 

6 

0 

8 

0 

5 

0 

3 

0  A. 

4. 9  0. 1  3. 4  4. 8 

4.311 

32 

S. 

NB. 

14 

18 

13 

12 

7 

9 

8 

11 

1 

11 

14 

6 

0 

12 

0 

0 

0 

10 

0,M 

5.0  5.62.5:4.4 

4,680 

33 

w. 

SW. 

9 

12 

12 

12 

10 

14 

12 

7 

2 

12 

13 

5 

0 

9 

0 

0 

4 

5 

OJ. 

3. 1 4.  9  4.  i;4. 0 

3,831 

45 

N. 

8. 

8 

15 

6 

7 

24 

15 

8 

8 

2 

11 

16 

4 

0 

9 

0 

0 

10 

8 

0 

J 

4.3  4.013.13.8 

4,308 

31 

NW. 

NE. 

20 

24 

10 

5 

7 

8 

9 

8 

2 

13 

14 

4 

0 

9 

0 

0 

8 

5 

0 

A 

5.95,7,4.7,5.4 

4.484 

30 

W. 

N. 

18 

14 

16 

8 

12 

11 

0 

6 

0 

6 

16 

8 

0 

10 

0 

0 

2 

1 

0 

s. 

4.75.32.64.2 
5.3  5.4*4.0.4.9 

5.932 

48 

S. 

8. 

17 

1 

1 

4 

22 

14 

21 

12 

1 

12 

13 

6 

0 

5 

0 

6 

0 

0 

0 

0 

6.373 

32 

8W. 

8. 

2 

6 

2 

8 

28 

13 

20 

7 

4 

11 

8 

11 

0 

10 

5 

13 

0 

2 

0 

N 

7.0,7.16.7  6.9 

6,126 

39 

8W. 

S.,W. 

3 

4 

6 

17 

21 

16 

21 

5 

0 

4 

11 

16 

0 

14 

5 

20 

0 

0 

0 

u 

5.7  6.04.6|&4 

67,537 

k 

118 

124 

93 

107 

199 

159 

169 

114 

12 

96 

158 

111 

0 

139 

28 

109 

30 

37 

0 

Y 

CONCORDIA.  KAN& 
[.Br=1.384.    7-^42.    Jk==84.] 


3.4  4.52.4 

3.4 

6,48126<nW..> 

N. 

17 

6 

5 

3 

16 

12 

10 

14 

10 

17 

11 

3 

0 

7 

11 

31 

0 

0 

0 

J. 

1      1 

(  SW.  ) 

6.05.5*4.3 

4.9 

5,07647 

NW. 

N. 

15 

11 

7 

5 

11 

6 

4 

8 

17 

9 

12 

7 

U 

7 

12  28 

0 

0 

0 

F. 

4.23.8,1.5 

3.2 

6. 168,39 

NW. 

N. 

20 

7 

8 

4 

7 

12 

7 

11 

17 

17 

10 

4 

0 

4 

1|  22  0 

0 

OM. 

4  5  4.8<2.9 

4.1 

4, 5.16'34 

8..N. 

8. 

3 

3 

3 

13 

20 

6 

11 

1& 

16 

12 

13 

5 

0 

8 

0     3l  1 

1 

0 

A. 

3.6,4.5,3.7 

3.9 

6,58645 

k. 

8 

11 

10 

5 

14 

17 

12 

1 

8 

15 

15 

10 

0 

0 

6 

U     OJ  2 

5 

0 

Itf. 

6r3  5. 9'3. 7 

5.0 

5,813 

38 

N. 

8£.. 

U 

6 

15 

29 

19 

3 

1 

1 

5 

9 

14 

7 

0 

9 

0.    0!  5 

2 

OJ. 

4.14.42.5 

3.7 

4,951 

38 

£. 

8. 

10 

11 

9 

17 

21 

6 

3 

4 

12 

14 

14 

3 

0 

10 

0     015 

6 

OJ. 

6.56.04.4 

5.3 

5,647 

40 

NB. 

SB. 

12 

12 

9 

24 

21 

2 

4 

i     0 

9 

14 

8 

u 

9 

0     0 

9 

4 

0  A. 

4.3  4.7 

4.4 

4,5 

5.903 

26 

N. 

8. 

13 

9 

16 

14 

19 

7 

0 

4 

8 

13 

10 

7 

0 

7 

0,     0 

4 

2 

0,S. 

,3.4 

3.3 

1.9 

i.9 

6,018 

38 

...s-.   . 

N. 

20 

7 

4 

8 

17 

9 

9 

12 

7 

17 

12 

2 

0 

1 

0     4 

2 

0 

00. 

3.1 

4.1 

2.3 

3.2 

6,593 

36S..NW. 

N. 

22 

6 

5 

6 

16 

11 

7 

8 

10 

16 

9 

5 

0 

3 

2   12 

0 

1 

ON. 

3.7 

5.6 

2.7 

4.0 

6.061 

NW. 

13 

5 

7 

8 

12 

11 

9 

22 

6 

15 

10 

6 

0 

3 

6  29 

0 

0 

o'd. 

4.2 

48 

3.1 

4.0 

68;  728 

8. 

167 

93 

93 

145 

196 

V 

•6 

107 

132 

163139 

63 

0 

74 

32129 

38 

21 

0 

Y. 

r 
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ManMy  and  yearly  meteorological  summaries — Continued. 

CORPUS  CHBISTI.  TKX. 
fLatitadd.  27o  49^  K. ;  longltade,  97o  25  W.] 


^ 

Pressaro. 

Tempeiatnre. 

Dew  point. 

R«lAtire 
humidity. 

Pndpi- 
taUoD. 

i 

• 

i 

J 

• 

a 

3 

• 

1 

Keftn. 

• 

1 

1 
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Monthly  andyearlff  meteorological  Bummaries — Continued. 
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BEPOBT   OF  THE   CHIEF  ^lONAL   OFFICER. 

Monthlp  and  yearly  meteorological  «tciiim4iri«f — Continaed. 

POET  BRnX>ER»  WYO. 
[Latitade,  4lo  28'  N. ;  longitade,  IIQO  80'  W.] 
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FORT  BUFORD,  DAK. 
[Latitade,  48o  N. ;  longitude,  103o  56"  W.] 
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FORT  CUSTER.  MONTT. 
[Latitude,  45°  42'  N. ;  longitude,  107o  34'  W.) 
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Monthly  and  yearly  meteorologiodl  Mmmarlet-^ontinaed. 
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Monthly  and  yearly  meteorological  eummariei — Continaed. 

FOBT  SILL,  IND.T. 
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Monthly  and  ywrly  meteorological  wmmaHM— Continued. 

roBT  snx,  nm.  t. 
iir=i,aoo.  r=6.  ft=5.] 
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FRESNO.  CAL. 
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Monthly  and  yearly  meiearologica'  9ummarie8-^Continued, 

FOET  TOTTBN,  D.  T. 
[2=1.487.    Ts:15.    A=4.] 
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Monthly  and  yearly  meteorological  $ummariea — Continaed. 

GRAND  HAVEN.  MICH. 
[Ltttitnde,  430  S' K. ;  longitude,  80o  IS' W.  J 
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HATTERAS,  N.  C. 
[Latitnclo,  35°  15*  N.;  longitude,  75o  40*  W.  ] 
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Maalhty  and  yearly  meteorological  «KfiiiiiartM — Continued. 

OBAlf D  HAVEN,  HIGH. 
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74 

165 

126 

0 

138 

82 

170 

10 

16 

1 

r. 

HATTERAS,  N.  C. 
[jr=lL     r=17.     /*=2.1 


5.3 

5.0 

4.4 

4.9 

11.209 

41 

W. 

N. 

27 

0 

0 

2 

10 

24 

15 

14 

1 

11 

11 

9 

0 

15 

0 

0 

0 

1 

0 

J. 

Sk3 

6.1 

4.1 

5.2     9.011 

39 

NW. 

N. 

30 

7 

1 

3 

8 

14 

11 

10 

0 

9 

9 

10 

0 

8 

0 

0 

0 

0 

0 

F. 

5il 

3.0 

2.8 

3.8 

10,777 

39 

SW. 

N. 

30 

8 

1 

3 

2 

22 

14 

12 

1 

12 

15 

4 

0 

8 

0 

1 

0 

3 

0 

M. 

4.9 

3.9 

2.1 

3.0 

11.666 

47 

W. 

NE. 

14 

23 

5 

3 

9 

19 

10 

7 

0 

12 

14 

4 

0 

0 

0 

0 

0 

3 

0 

A. 

3.7 

3.9 

2.3 

3.3 

8.248 

43 

W. 

S. 

16 

8 

13 

8 

29 

12 

6 

0 

1 

16 

10 

5 

0 

10 

0 

0 

0 

7 

0 

M. 

5.1 

4.2 

4.1 

4.5|  10,589 

42 

N. 

N. 

21 

18 

2 

4 

17 

20 

5 

0 

0 

1: 

11 

8 

0 

0 

0 

0 

0 

5 

0 

J. 

4.9 

5.4 

3.6 

4.0     8,140 

42 

N. 

S. 

2 

0 

4 

9 

34 

33 

8 

0 

1 

0 

14 

8 

0 

13 

0 

0 

0 

7 

0 

J. 

4.7 

10 

3.5 

4.1     9,868 

82 

SE. 

N. 

19 

17 

5 

11 

17 

15 

4 

5 

0 

15 

10 

6 

0 

12 

0 

0 

0 

3 

0 

A. 

3.7 

3.5 

2.4 

8.2     8,458 

46 

N. 

NE. 

20 

22 

10 

10 

10 

10 

4 

4 

0 

19 

0 

2 

0 

3 

0 

0 

0 

0 

0 

S. 

5.0 

5.0 

3.8 

4.8.  10,177 

54 

.     N. 

N. 

29 

13 

5 

4 

9 

12 

7 

13 

1 

16 

3 

VI 

0 

12 

0 

0 

0 

5? 

0 

0. 

4.0 

4.2 

3.0 

3.7,  10,570 

47 

N. 

N. 

27 

3 

7 

6 

4 

12 

8 

21 

2 

15 

7 

8 

0 

8 

0 

0 

0 

0 

0 

N. 

0.4 

6L5 

4.7 

5.9;  10,708 

48 

W. 

N. 

29 

11 

7 

10 

2 

3 

12 

19 

0 

0 

13 

12 

0 

12 

0 

3 

0 

1 

0 

U. 

4.8 

4.7 

3.4 

4. 3 119.  Sflfl 

N. 

267 

130 

60 

73 

151 

196 

101 

107 

7 

151 

126 

88 

0 

119 

0 

13 

» 

32 

0 

Y. 

HELENA,  MONT. 
[£r=4,069.     r=64.     A=51.  ] 


7.4^7.1 
4. 96.6 

7.8 

-3 

0,073 

40 

W. 

SW. 

13 

6 

1 

0 

3 

42 

16 

12 

0 

3 

13 

15 

0 

17  13 

31 

0 

«0'J. 

4.9 

3.282 

30 

W. 

SW. 

16 

8 

1 

0 

0 

20 

5 

13 

15 

6 

13 

9 

0 

13  24 

26 

0 

U     0;F. 

6.45.5 

3.9 

S-a 

7.108 

36 

SW. 

SW. 

8 

3 

0 

1 

1 

38 

25 

17 

0 

5 

20 

6 

0 

5 

1 

17 

0 

0   0(M. 

7.217.8 

0.8 

7.3 

5,805 

.'0 

W. 

SW. 

6 

5 

1 

1 

3 

36 

20 

17 

1 

1 

14 

l.") 

0     0 

0 

15 

0 

0  o:a. 

3.8 

4.4 

4.7 

4.3 

0^084 

30 

W. 

SW. 

6 

6 

2 

4 

0 

40 

22 

13 

0 

12 

13 

6 

0 

9 

0 

4 

0 

0,  0,M. 

5.1 

5.2 

5.3 

5.2 

5,235 

40 

NW. 

SW. 

8 

11 

7 

2 

2 

35 

12 

13 

0 

0 

18 

6 

0 

13 

0 

0 

0 

3  0  J. 

2.3 

2.7 

3.0 

2.7 

5.258 

30 

\^^:.\ 

SW. 

11 

6 

2 

5 

1 

43 

8 

17 

0 

18 

12 

1 

0 

3 

0 

0 

1 

0   OJ. 

4.3 

4.1 

5.0 

4.5 

4.861 

35 

SW. 

SW. 

8 

18 

5 

2 

4 

22 

12 

19 

3 

7 

19 

5 

0 

12 

0 

0 

0 

3   0  A. 

a5 

8.28.1 

2.9 

4,886 

30 

SW. 

SW. 

6 

11 

2 

3 

0 

29 

15 

22 

2 

19 

8 

3 

0 

5 

0 

1 

0 

0'  OS. 

4.8 

3.93.3 

3.8 

5,356 

35 

SW. 

SW. 

8 

12 

2 

1 

0 

28 

17 

25 

0 

12 

14 

5 

0 

7 

2 

17 

0 

0,  00. 

3.5 

5.1 

2.9 

3.8 

4.443 

34 

NW.W. 

NW. 

9 

12 

1 

0 

3 

4 

23 

32 

3 

12 

14 

4 

0     2i  8 

IG 

0 

0'  ON. 

5.0 

8.6 

5k4 

0.5 

4,238 

36 

SW. 

SW. 

14 

4 

1 

0 

8 

33 

15 

10 

8 

1 

19 

11 

0 

412 

26 

0 

0  OD. 

"^ 

5.3 

4.0 

4.9 

63,149 

SW. 

113  102 

25 

19 

25.'V'fl  IflO 

210 

3? 

102 

177 

86 

0 

9959 

15,{ 

1 

l^G^Oi^Y. 

r 

\ 

\ 

\ 

\ 
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Mantklif  and  yearly  meteorological  eummaries — CoutinoecL 

HUBON.DAK. 
[Latitiide,440  2rK.;  loiigitiide,08O9' W.] 


9 

m 

••a 

a 

o 


J-. 

F. 

^. 

A. 

M. 

J.. 

J.. 

A. 

S. 

o. 

K. 
D. 
Y. 


Praoipi- 
tation* 


In, 
28.56^ 
28.727 
28.695 
28.486 
28.621 
28.826 
28.671 
28.682 
28.647 
28.645 
28.663 
2a  638 
3a  606 


.  INDIAKAPOLIS.  IND. 
[Latitade,  89o  46^  N. ;  longitade,  86o  lO'  W.] 


J.. 

20.191 

29.76 

2a  46 

20.8 

29.1 

23.4 

24.4 

6l'-12 

33.6 

14.1 

17 

19 

18 

18 

84 

67 

79 

77 

L48 

0.48 

F.. 

29.325 

29.87 

2a  41 

31.4 

87.1 

35.4 

34.6 

66^  10 

43  2 

2a6 

28 

29 

30 

29 

80 

76 

80 

81 

4.61 

L24 

K. 
A.. 
M. 

J.. 
J.. 

29.232 
29.189 
29.184 
29.202 

2a  63 
29.60 
29.45 
29.61 
29.34 

2a  60 
2a  58 
2a  85 
2a  93 
28.95 

32.3 
44.4 

60.6 
66.9 
72.4 

44.4 

60.1 
76.2 
8L5 
90.0 

37.8 
62.4 
66.2 
73.1 
79.5 

3a2 
62.3 
67.3 
73.8 
80.0 

70 

85 

89 

94 

101 

16 
22 
49 
49 
59 

47.1 
62.9 
77.8 
83.6 
91.8 

29.8 
41.4 
6a2 
61.9 
6a6 

26 
86 
64 

67 
63 

27 
36 
64 
66 

60 

28 
89 
67 
56 
62 

27 
87 
65 
67 
62 

79 

72 
78 
73 
74 

53 
41 
60 
44 
88 

70 
62 
74 
61 
68 

67 
60 
67 
59 
57 

2.78 

a92 

2.39 
2.45 
1.41 

1.89 
1.46 
0.96 
1.22 
0.64 

A.. 

29.204 

29.44 

2a  97 

64.7 

82.3 

72.8 

73.3 

90 

49 

83.9 

62.2 

56 

64 

56 

56 

76 

42 

58 

59 

ai5 

L75 

S  .. 

29.279 

29.56 

2a  98 

6a5 

73.6 

65.2 

65w8 

93 

34 

76.0 

65.7 

62 

51 

52 

52 

80 

50 

65 

65 

2.11 

0.66 

0.. 

29.276 

29.63 

2a  88 

42.6 

6a3 

4a8 

50.2 

82 

22 

60.2 

39.6 

35 

34 

36 

35 

74 

43 

61 

59 

0.65 

0.16 

N.. 
D.. 
Y.. 

29.274 
29. 265 
'29.234 

29.90 
29.86 
29.90 

2a  66 

2a  70 

2a  41 

34.3 
27.0 
4a  8 

47.7 
84.5 
69.5 

39.6 
30.9 
52.2 

40.5 
30.8 
52.7 

74 

57 

101 

4 
-8 
-12 

50.7 
37.6 
62L4 

30.1 
2a2 
42.4 

27 
22 
39 

26 
26 
89 

26 
25 
41 

26 
24 
40 

71 
84 
78 

48 
72 
62 

63 
81 
68 

61 
79 
66 

3.71 

4.62 

33.08 

1.21 
1.G8 

JACKSONVILLE,  FLA. 
[Latitado,  30O20'  N. ;  longitude,  81°  89*  W.] 


J.. 

F.. 

30.142 
30.205 

30.47 
30.54 

29.75 
29.84 

4a  7 

68.5 

67.2 
72.3 

4a  6 
62.3 

49.8 
64.4 

76 
84 

22 
38 

59.8 
76.3 

40.9 
67.0 

41 
66 

47 
60 

44 

60 

44 

68 

91 
03 

71 
66 

85 
91 

88 
84 

4.34 
0.84 

S.18 
0.90 

M  . 

30.022 

3a4I 

29.05 

52.9 

67.2 

6a4 

69.5 

80 

36 

60.9 

50.6 

48 

51 

62 

60 

83 

60 

80 

74 

a  51 

2.04 

A.. 

30.041 

30.32 

29.66 

62.2 

73.8 

65.1 

67.0 

89 

38 

77.3 

5a2 

68 

56 

67 

57 

85 

67 

78 

73 

4.16 

1.66 

M 

J  .. 

i:: 

8.. 
0.. 

29.977 
29. 977 
30.000 
29.026 
30.023 
29.982 

30.25 
30.16 
30. 12 
30.08 
30.15 
30.16 

29.75 
29.79 
29.80 
29.63 
29.81 
29.77 

68.7 

74.7 

7a  3 

76.6 
71.6 
66.9 

79.9 
84.1 
87.8 
86.7 
81.6 
7&4 

7L1 
74.9 
79.2 
79.1 
75.0 
69.1 

73.6 
77.9 
81.8 
80.8 

7a  1 

70.1 

91 
95 
100 
97 
95 
88 

55 
64 
69 
68 
55 
40 

83.U 
87.1 
91.3 
90.1 
84.2 
77.7 

65.2 
70.4 
74.3 
7a  5 
68.9 
63.5 

64 
70 
74 
73 
69 
^2 

62 
67 
72 
73 
70 
64 

65 
69 

73 
74 
69 
63 

64 
69 
73 
73 
68 
63 

82 
84 
86 
88 
00 
88 

67 
59 
61 
65 
69 
69 

82 
81 
82 
83 
83 
82 

74 
76 
76 
79 
80 
80 

7.15 

a68 

a90 
5.76 
9.40 
1.67 

172 
a  01 
2.88 
1.06 
a88 
0.06 

N.. 

30.081 

30.38 

29.74 

64.5 

6a8 

50.3 

60.9 

78 

26 

70.4 

51.3 

60 

56 

65 

54 

86 

64 

87 

79 

0.10 

0.02 

D.. 
Y.. 

30.078 
30.038 

30.46 
80.64 

29.48 
29.48 

61.4 
63.3 

60.9 
74.6 

64.4 
6a4 

56.6 
68.1 

76 
100 

31 

22 

64.3 
77.5 

47.0 
60.1 

48 
59 

53 
61 

51 
61 

51 
60 

89 
87 

76 
64 

00 
84 

85 

78 

3.70 
6a  60 

1.47 

KBBLER,  CAL. 
iLatitiidd,  360  Sd'  N. ;  longitade,  117^  50'  W.  ] 


J.. 28.393  2ae4  2aoi 

F..  24  253  26.77   25.88 
M  .  20. 392  2a  61   26. 15 
A..  24  250  26.52  25.00 
M  .  26. 256  2a  57   25. 98 
J  ..  26.169  26.40   25  90 
J  ..  26.300   24  46   2413 
A...  26.202}  24.16  24  02 
sS  .  .20. 285!  26.  48  25.  87 
O .  .26.  366.  26.  65  25.  73 
JV-  ./26.  374  26.  61   26. 04 
D.  .26. 389  26, 66  25.  00 
yr..26.803  20.  77  25,  7J 


54.3 
48.6 
69.1 
68.0 
742 
843 
92.8 
91.8 
84.4 


32.2 
81.2 
44.4 
44  8 
54.2 
61.2 
68.7 
04. 0 

m.\ 


23 
20 
24 

19 
3i 
41 
43 

3ri 


25 
20 
26 
27 
36 
40 
44 
36 


38\  43 


19 
22 
19 
25 
37 
44 
49 
3G 
36 


22 
21 
23 
27 
36 
41 
4o 
36 
39 


57 
67 
41 
48 
43 
41 
37 
2S 
40 


4^ 
41 
28 
30 
27 
24 
24 
18 
33 


37 
52 
21 
31 
32 
33 
31 
20 
26 


»ri\   o*.  •*',   «Ki.  i\   oc\  ^oi  oui   .iw.   «v    .VJ     ^o 

4&\  14.  «\  b\. (i\  ^^,  Vi\  "ivX  '^^  w\ ^v»\ "ix ^ 
22\  n,^  4%.l\  ^\\  ^^\^\\  m\^^> 
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Monthly  and  yearly  meteorological  aummariee — Gontinaed. 

HUSOK.  DAK. 
[H=l,307.    11=48.    A=37.] 


Clondinefla 
(In  tenths). 

Wind. 

Namber  of  days— 

a 

4.2 

• 

a 

• 

4.8 

* 

a 

o 
4.0 

• 

i 
4.3 

• 

1 

a 

a 

o 
H 

• 

S 
1 

S 

• 

1 

Prevailing  direc- 
tion. 

1 

9 

i 

4 

i 

1 

i 

.a 

1 

25 

• 

ja 

1 

8 

t 

1 

1 

0 

1 

1 

36 

• 

1 

O 
9 

7 

1 

20 

• 

a 
o 

O 
4 

1 

0 

• 

1 

s 

o 

1 

8 

CO 

1 

• 

?6 

• 

CO 

1 

• 

31 

• 

1 

• 

H 

0 

« 

• 

i 
§ 

a 
a 

H 
0 

e 

2 

< 

0 

i 

3 

a 
o 

5.394 

30 

SE,NW 

NW. 

J. 

>i55.03.8 

4.8 

6,015 

33!  NW. 

NW. 

4 

1 

2 

24 

4 

2 

1 

29 

17 

11 

8 

9 

0 

10  24 

28 

0 

0 

0 

F. 

5.15.03.4 

4.8 

5.097 

49^  KW. 

SB. 

10 

10 

2 

28 

4 

1 

3 

27 

8 

9    15 

7 

u 

5 

0 

29 

0 

0 

1 

M. 

4.96.115  & 

5.5 

8,158 

48     SW. 
49,  NW. 

NW. 

6 

15 

2 

24 

6 

1 

1 

30 

6 

8 

14 

8 

0 

15 

0 

11 

1 

3 

0 

A. 

2.4 

3.83.4 

3.2 

10,158 

SE. 

15 

3 

0 

37 

5 

6 

'> 

b 

24 

1 

17 

9 

5 

0 

8 

0 

6 

1 

3 

0 

M. 

4.3 

5. 0,3. 7 

4.3 

8,631 

39    NW. 

SE. 

4 

13 

5 

44 

5 

2 

•6 

14 

0 

IJ 

11 

7 

0 

11 

0 

0 

5 

9 

0 

J. 

4.4 

4.0  3.3 

3.0 

7.269 

66     SE. 

SE. 

10 

11 

3 

36 

6 

4 

2 

22 

0 

12 

15 

4 

u 

12 

0 

0 

5 

8 

0 

J. 

4.3 

5.65.0 

5  0 

6.600 

39!    SE. 

SE. 

11 

14 

4 

^8 

6 

5 

2 

10 

3 

8   15 

8 

0 

17 

u 

0 

2 

8 

0 

A. 

4  4 

4.43.5 

4.1 

7,984 

43     SE. 

SE. 

18 

14 

5 

22   15 

4 

3 

1 

2 

10    17 

3 

0      2 

0 

1 

0 

0 

0 

S. 

|3.  &l4. 9  3. 5 

4.0 

8.976 

38    NW. 

NW. 

20 

3 

6 

11    14 

5 

8 

24 

2 

15'  10 

6  0     7 

1 

16 

0 

1 

0 

0. 

2.53.93.2 

3.2 

7,166 

54    NW. 

NW. 

7 

7 

6 

18   10 

6 

G 

29 

I 

15;  12 

3 

0     4 

8 

27 

0 

0 

1 

N. 

5.  55. 1  6. 2  5. 0 

8,10i 

48      N. 

NW. 

23 

6 

3 

13 

14 

2 

3 

27 

2 

6: 16 

9 

0,  15,2^ 

31 

0 

0 

0 

D. 

4.2  4.0  4.  lU.  4 

90, 539 

..1 

SB. 

137 

101 

39 

320 

96 

39 

34 

270 

50,1110  162 

73 

0  11480 

174 

14 

32 

V 

Y. 

1 

t 

1 

..|. ....... 

1 

1 

1 

INDIANAPOLIS.  IND. 
[ff=766.    T=76.     A=74.1 


6.7|6.3  5.7l6.2 

5.847 

24 

W. 

O.,  Slnr . 

3 

7     2 

14 

20 

20 

16 

11 

0 

5 

15 

11 

0 

'iS 

14 

28  0  0 

0 

A 

8,5|7.86.6i7.6 

5.187 

26 

W.,NW 

Uw.\ 

NW. 
SW. 
NE. 
SW. 

N. 

4 

7 

13 

15 

13     5 

12 

15 

0 

3 

7 

18 

0 

18 

4 

21  0 

1 

3 

0 

J. 

5.66.9 
5.3  5.8 
3.96.0 
4.7  5.2 
3.44.8 

3.3 
2.9 
3.0 
2.9 

6.0 
4.8 
4.3 
4.3 

;t.7 

5,218 
4,974 
3.252 
3,376 
3,093 

31 

26 
19 
17 
23 

NW. 
NW. 
NW. 
NW. 
NW. 

17 
3 

14 
2 

20 

10 
4 

15 
10 
10 

9 

5 

13 

16 

3 

11 

14 

8 

9 

12 

« 
16 
12 

5 
15 

5 

19 
15 

5 
13 

7 
17 

5 

28 

12 

8 

9 

7 

2 
2 
8 
3 
6 

6 

14 
10 
16 

15 
17 
10 
13 
9 

10 
5 

7 
7 
G 

0 
0 
0 
0 
0 

7 
9 
12 
7 
8 

3 
0 
0 
0 
0 

2l|  0 
6  0 
0  0 
0   7 
016 

0 
3 
12 
5 
9 

OF. 
OM. 
0  A. 

o'h. 

OJ. 

4.64.93.2 
1      1 

4.2 

3,429 

30 

W. 

;  N.,  ) 

:  NE.S 

17 

17 

16 

5 

5 

4 

6 

16 

4 

15 

9 

7 

0 

7 

0 

07 

1 

5 

o;j. 

;ao6.73.8 

5.5 

3.456 

20 

SW. 

E. 

16 

12 

17 

14 

9 

11 

6 

3 

2 

G 

10 

8 

G 

12 

0 

®l^ 

2 

o;.s. 

4.35.33.8 

4.15.03.7 
6.8,6.9|5.9 
5. 3  6. 0'4. 2 

4.5 

4,468 

30 

w. 

UVI 

17 

3 

1 

10 

16 

10 

15 

17 

4 

12 

12 

^ 

i 

0 

G 

0 

7   0 

I 

00. 

4.3 
6.5 
5.2 

4.343 

4,590 

51,233 

32 
25 

NW. 
W. 

s. 

SE. 

s. 

5 
3 

121 

3 

3 

10. 

6 

10 
lU 

10 

21 

J.4'J 

25 

12 

154 

12 

15 

14^ 

15 

20 

137 

10 

9 

145 

4 

0 

35 

13 

5 

113 

12 

11 

146 

5 

15 

106 

0 
0 
0 

8 

12 

119 

3 

7 

31 

13 

24 

120 

0 

0 

34 

0 

0 

40 

ov. 
ou 

0  V. 

r*^ 

1 

JACKSONVILLE,  FLA. 
[jr=:43.    T=e»,    h=59.] 


4.8 
3.8 

4.7 
4.5 

3.5 
2.9 

4.3 
3.7 

4,337 
3,659 

30 
32 

NW. 
SW. 

NW. 

NE. 

15 
9 

2 

14 

1 
2 

1 

7 

10 
6 

12 
11 

10 

7 

20 
5 

16 
23 

12 
17 

12 
5 

7 
6 

0 

0 

17 
3 

0 

0 

5 

0 

0   0 
0  0 

4.3 

3.4 

2.3 

3.3 

2,763 

24 

s   N.,    , 

{nw.  J 

SW. 

4 

10 

0 

0 

10 

15 

13 

9 

32 

15 

12 

4 

0 

4 

0 

0 

0 

4 

2.9 

3.4 

2.1 

2.8 

5.173 

39 

SW. 

(NE.,) 

{sw. 

3 

17 

7 

6 

11 

17 

10 

3 

16 

20 

5 

5 

0 

7 

0 

0 

0 

1 

4.1 
4.2 
8.7 
3.6 
4.3 
4.7 

5.2 
6.0 
6.9 
5.7 
5.4 
6  5 

3.2 
4.2 
4.2 
3.8 
2.7 
4.0 

4.2 
4.8 
4.9 
4.3 
4.1 
5.1 

6,424 
4,968 
41,560 
5,766 
5,715 
5,823 

28 
28 
42 
34 
24 
34 

s. 

s. 

^w. 

SW. 
NE. 
SW. 

w. 

S.    ^ 
NE. 
SW. 
NE. 
NE. 
NE. 

3 
1 

J 

5 

2 

17 

14 

27 

7 

30 

58 
25 

6 

7 

7 

8 

11 

19 

19 
4 
9 
9 
4 
2 

23 
16 
26 
21 
8 
3 

14 
25 
38 
12 
5 
1 

8 
5 
3 

4 

0 

14 

0 

0 

0 
o 

1 

9 

6 

5 
•) 

2 

1 
3 

11 
7 
9 
12 
11 
12 

15 
17 
14 
14 
14 
8 

5 
6 
8 
5 
5 
11 

0 
0 
0 
0 
0 
0 

14 
15 
14 
14 
13 
14 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

1   8 
9  G 

1711 

17'  H 

4,0 

0    0 

4.5 

4.8 

2,5 

3.9 

4,997 

24 

NE. 

19 

29 

10 

1 

3 

10 

13 

5 

0 

10 

14 

G 

0 

7 

0 

2 

0   0 

&6 
4.3 

7.5 
5.3 

ii 

3.4 

6.4 
4.3 

4,934 
60,019 

36 

N. 
NE. 

25 
104 

7 
240 

7 
85 

4 
72 

9 
146 

5 
165 

13 
100 

11 
G5 

12 

118 

3 

I'lQ 

15 
145 

13 
81 

0 

0 

13 

0 

0 

1 

8 

0   0 

AA'AH 

"r^" 

111 

OJ. 

OF. 


0 

o'm. 
or. 
0  J. 

0  A. 
OS. 

oo. 

ON. 

0  1). 
OY. 


KEELER,   CAL. 
1^=3,622.    2^=20.    h^2.] 


3,138 

5,615 

3.529 

5,499 

5.535 

5.961 

4,624 

4.609 

3,928 

4.864 

9/Z  61  3,  H3i 

412.43.0  6, 145i 

.m  9 2,  m  65681 


13 

9 

10 

15 

II 

10 

10 

10 

2 

18 

9 

16 

133 


6 
0 

10 
6 

11 
9 
4 


6 
6 
6 

78 


i 

4\  \b\  \%,  \\\ 
112\\65\\0a\  W^4S^  «V^ 


240 


BEPOBT  OF  THE  CHIEF   SIGNAL   OFFICER. 


Mimikljf  and  yearly  meUoroJogioal  wiiMkiriM— Continned. 

KEOKUK,  IOWA. 
rUtttnde,  40O  22^  N.  t  longitude,  91«  9V  W.] 


B? 

Pnware. 

Tenpenitiire. 

Dew  point. 

BelMiTe 
humidity. 

Predpi. 
tftUon. 

1 

a 

^ 

• 

a 

0 

0 

Mmul 

• 

M 

s 

• 

a 

0 

• 

§ 

1  Month 

• 

a 
Z 

a 

1 

a 

fl 

3 

• 

a 

CO 

a 

• 

0 
0 

• 

1 

0 

a 

H 

1 

0 

S 

0 

a 

0 

0 

• 

a 

0 

• 

a 

• 
M 

0 

a 

• 

0 

0 

• 

a 

• 

a 

• 

a 
p. 

s 

• 

t 

1 

In. 

In, 

In, 

e 

o 

In. 

In. 

J.. 

29.362 

29.96 

2a  62 

14.7 

23:5 

19.0 

19.1 

66 

-18 

29.0 

ai  10 

16 

13 

13  83 

75 

78 

79 

L48  LOl 

F.. 

29.478 

30.18 

2a  47 

25.5 

32.5 

30.4 

29.6 

60 

-7 

39.2 

21.6  22 

26 

26 

25   87 

78 

83 

83 

6.19  2.36 

M.. 

29.428 

29.90 

2a  81 

32.5 

45.6 

3a7 

3a9 

72 

19 

4a6 

81. 3'  28 

81 

31 

30,  84 

58 

74 

72 

0.76  0.47 

A.. 

29.292 

29.68 

28.70 

45.6 

62.4 

62.8 

5a6 

84 

22 

66.6 

41.8  37 

88 

40 

38  73 

42 

64 

60 

1.84 

a  68 

M.. 

29.308 

29.61 

28.82 

60.4 

72.5 

06.5 

66.6 

89 

48 

7a  6 

67.6 

63 

63 

r» 

64|  78 

52 

68 

66 

2.64 

a  67 

J... 

29.318 

20.61 

29.13 

65.5 

80.2 

72.6 

72.  ft 

95 

50 

8a  7 

6ao 

59 

69 

61 

60  81 

61 

69 

67 

1.56 

6.47 

J... 

29.313 

29.47 

29.16 

70.9 

87.3 

79.^ 

79.1 

100 

60 

90.7 

69.1 

63 

«; 

63 

62 

76 

44 

60 

60 

L67 

aso 

A.. 

29.334 

29.49 

29.15 

65.7 

82.5 

74.2 

74.1 

100 

48 

85.8 

63.8 

66 

65 

68 

66 

73 

42 

69 

68 

3.38 

a85 

8  .. 

29.390 

29.74 

29.08 

5a3 

73.2 

66.1 

65.9 

96 

36 

77.3 

57.2 

62 

62 

62 

62 

80 

61 

63 

66 

ai3 

1.10 

0.. 

29.423 

29.94 

2a  94 

43.5 

sao 

49.7 

60.0 

84 

20 

61.1 

40.9 

87 

36 

36 

36 

78 

48 

61 

62 

L9S 

0.99 

N.. 

29.113 

29.91 

2a  95 

33.7 

47.4 

40.3 

40.6 

78 

7 

61.9 

31.9 

26 

29 

26 

27 

75 

62 

61 

63 

1.18 

a  58 

D. .'29.378 

30.02 

28.74 

24.6 

30.5 

26.9 

27.3 

57 

-11 

86.6 

lao 

20 

23 

22 

22 

84 

75 

82 

80 

2.73 

1.47 

Y.- 29.369 

30.18 

2a  62 

45.1 

57.9 

51.4 

51.4 

100 

-18 

62.2 

42.2 

39 

40 

40 

40 

80 

56 

69 

68 

2a  33 

KEY  WEST,  FLA. 
fLatitude,  24°  34'  N. ;  loneitnde,  8I0  49'  W.] 


J  ..  30. 146 

30.39 

29.83   64.9  6a  8 

6a  9 

66.5 

79 

50 

72.2 

62.1 

60 

61 

62 

61 

86 

77 

86 

sd  a77 
7a  a90 

0.60 

F  . .  30. 192 

3a  30 

moo   71.8   76  0 

72.5 

73.4 

81 

58 

78.6 

69.7 

66 

66 

66 

66 

83 

72 

81 

a  46 

M.  '20.070 

30.39 

29.82  69.1 

73. 0   7a  0 

7a  7 

82 

!» 

7a  3 

66.7 

62 

61 

63 

62 

78 

67 

79 

76  1.89 

1.46 

A..  30.051 

30.24 

29.87  72.7 

77. 0:  73.  3 

74.3 

84 

61 

7a  2 

70.4   66 

66 

66 

66 

82 

70 

80 

77 

a  78 

a  41 

M..  30.003 

ijais 

29  88  76. 8!  70. 7;  7a  0 

77.5 

86 

69 

82.1 

73.2 

68 

67 

68 

68 

76 

66 

76 

72 

2.48 

L26 

J  ..29.979 

30. 08 

29.81   7a  2   81.2   7a  6 

7a  3 

87 

69 

83.9 

7a  0 

73 

73 

73 

73 

83 

77 

82 

81 

a22 

a  67 

J      30.066 

30.16 

29.93   KI.8   84  8|  81  5 

82.7 

90 

70 

87.7 

77.6 

74 

74 

74 

74 

77 

70 

78 

75 

a  62 

aoi 

A..  29.926 

30.06 

29.68  82.3 

85.1    82.8 

83.4 

89 

75 

87.3 

7a  7 

75 

76 

75 

75 

79 

72 

77 

76 

a  14 

a  42 

8  . .  |29. 068 

30.08 

29.75  8().2 

m.6  80  5 

81.4 

88 

72 

86.0 

7a  3 

73 

73 

73 

78 

80 

72 

79 

77 

7.80 

a  01 

0..  mo:)i 

3a09 

29.60  7a  0 

80.6   78.1 

7a  9 

86 

67 

83.1 

74.5 

73 

72 

72 

72 

84 

76 

81 

80 

a  46 

a73 

N..  30.036 

30  18 

29.86  71.6   74.6!  72.8 

73.0 

82 

57 

7a  8 

69.3 

66 

65 

66 

as 

82 

72 

79 

78 

1.33 

1.22 

D..  30.062 

30.27 

29.80   70.7 

73.6   71.6 

72.0 

80  63 

75.7 

67.5 

65 

65 

67 

66 

84 

74 

84 

80 

2.79 

1.62 

Y.    30.035 

1 

30.39 

29.68   74.8 

7a  2   7a  3 

7a  1 

90   50  80.6 

1 

71.8 

68 

68 

69 

68 

81 

TJ 

80 

78 

4a  62 

KNOXVILLE,  TENN. 
[Latitude,  35o  56'  K. ;  longitade,  83o  68'  W.l 


J..i 

2a  0871  2a  r»o!  2a  51 

31.2 

42.9   3a  4 

37.5 

69 

5 

47.7 

27.0 

25 

28 

28 

27 

79 

58 

60 

68 

a  99 

l.VJ 

F  . .  29. 177 

29.561  28.54 

44.3 

54. 8!  4a  8 

4a  6 

73 

22 

68.1 

4a  7 

41 

44 

43 

42 

88 

60 

78 

78 

a67 

1.S6 

M.. 

2fi.020 

29.30 

28.72 

41.1 

54.4   4a  3 

47.9 

76 

22 

58.7 

8a  5 

86 

86 

37 

87 

82 

66 

68 

68 

a  97 

2.08 

A  . 

29. 036 

29.48 

lia46 

50.2 

67.7 

59.2 

59.0 

89 

29 

7a  7 

46. 3,  44 

48 

47 

46,  80 

61 

66 

66 

4.38 

2.28 

M.. 

'{a099  29.26 

28.70 

62.  1 

7a  4 

6a  1 

7a  2 

88  62 

81.5 

6a  1   69 

eo 

62 

60  89 

54 

78 

74 

4.79 

L6f 

J  . .  29.  026'  29.  27 

28. 79 

66.5 

82.0 

73.5 

74.0 

96  51 

84.9 

62.6,  61 

63 

64 

63  84 

55 

74 

71 

ao7 

1.46 

J  ..  2a  021   29.22 

28.88 

73.5 

84.6 

77.5 

7a  5 

100   65 

89.0 

7a  3   69 

67 

70 

69   86 

69 

78 

74 

2.93 

a66 

A     29.001;  29.24 

28. 79 

G8.6 

82  9 

73.6 

75.0 

94 

54 

85.6 

6a4 

66 

63 

66 

65  87 

64 

78 

73 

4.48 

a  46 

S  -. 

20.094  29.32 

28.76 

61.3 

7a  2 

6a  1 

69.9 

94 

38 

81.1 

68.2 

57 

55 

59 

57   86 

46 

70 

67 

L63 

a«2 

0.. 

2a088;  29.30 

2a  81 

47.0 

65  6 

56.4 

66.6 

82 

28 

67.9 

4a  6 

43 

42 

46 

44   85 

46 

68 

66 

a  70 

L44 

N.. 

29. 128,  29.  55 

2a  54 

3a  0   57.5 

47.0 

47.5 

73 

15 

59.2 

35.9  31 

33 

33 

32  78 

40 

5? 

59 

0.93 
3.49 

a  52 

D.. 

29. 10,'i 

29. 57 

2a  61 

34.  1    43. 7 

39.8 

39.0 

64 

14 

4a6 

31.8  29 

31 

32 

31 

84 

64 

78 

76 

a  76 

Y.. 

29.065 

29.57 

2a  46 

51.6  6a  2 

1 

5a  4 

58.7 

100 

6j  69.2 

48.5  47 

48 

49 

48 

84 

54 

72 

70 

42.98 

LA  CROSSE,  WIS. 
[Latitude,  43o  49'  N. ;  longitadt,  91o  16'  W.] 


29.191  29.77  2a  29 
29. 345  30. 09  2a  43 
29. 317  29.  931  2a  66 
20.129;  2a  59  28.56 
29.  I82I  29.  57,  2a  59 
20.1961  2a  54 1  28.95 
29. 194  29.  38  28.  93 
29.2361  29.42  2a  00 
29.304  29.67  2a  82 
29.254|  29.76  28.76 
2a  272  29.  95;  2a  60 
'29.2331  29.941  28.48 
28,29i 


T.Jsa,  288  80,09 


6 

Hi 

22 

35 

50 

56 

62 

55 

51 

33 

24 

18 


6    a 

14   12 


22 


3a  36 


51 
59 
64 
57 
52 
33 
24 
19 


^ 


21 


61 
67 
63 
56 
51 
33 
23 
17 


861361 


74 
88 
84 
80 
78 
82 
86 
86 
89 
80 
81 
90 
83 


69 

78 

60 

49 

46 

A6 

6 

64 

62 

51 

60 

79 

60 


76 
86 
78 
6.^ 
61 
68 
72 
72 
80 
69 
73 
89 
74 


TO 
84 
72 
64 
62 
65 
70 
70 
77 
67 
71 
66 


7217. 


a25 
L86 
a  28 
L94 
a  66 
a  96 
1.77 

a  21 

4.36 
1«62 

asi 

L82 

r.t7 


a  09 

0.64 

ai2< 
1.11 
a  181 
a  68 

0.64 

a  74 

l.C 

a62 

0.8t 


BEPOBT  OF    THB  CHIEF  SIGNAL   OFFICES. 


241 


M&nMff  amd  ymrlif  wi§teoroJoffiedl  fimifluiriet-'Contiiiaed. 

KEOKUK,  IOWA. 


ClOfOdllMM 

(in  tenths). 

wind. 

Number  of  dnys— 

-• 

• 

1 

^' 

1 

§ 

• 

1 

£ 

• 

a 

• 

s 
d 

• 

a 

6, 

• 

1 

i 

I 

28 

1 

1. 

1 

1 

1 

1 
1 

4 
1 

1 

a 

1 

1 

1 

1 

i 

17 

1 

5 

1 

0 

e 
g 

a 

1 

10 

1 

• 

s 

a 

16 

1 

• 

29 

1 

• 

0 

s 

« 

q 
p 

.a 

H 
0 

• 
0 

1 

m 

5 

g 

4.e 

S.4 

8.9 

4.8 

7,444 

.NW.,) 

)  8B.  : 

NW. 

7 

9 

6 

6 

17 

10 

16 

22 

2 

9 

J. 

18 

8.1 

5.38.0 

1 

7.163  88|{jJ^J 

NW. 

9 

7 

13 

12 

10 

2 

14 

16 

1 

6 

12 

10 

0 

12 

6 

22 

0 

2 

0 

F. 

5.2 

4.3j 

8. 8*4.4 

7.015 

38 

NW. 

N. 

20 

11 

10 

8 

9 

7 

8 

16 

4 

11 

13 

7 

0 

8 

1 

16 

0 

0 

0 

IL 

B.5 

4.8 

8.78.9 

8,582 

38 

KW. 

8. 

8 

5 

8 

17 

24 

11 

11 

10 

1 

12 

13 

5 

0 

9  0 

2 

0 

3 

0 

JL 

4.1 

4.4 

8.84.2 

6^805 

60 

8K. 

& 

13 

10 

9 

10 

18 

10 

13 

6 

4 

12 

14 

5 

0 

13   0 

0  0 

6 

0 

M, 

3:9 

4.5 

tt.88.7 

5.205 

38 

8W. 

8B. 

5 

1 

11 

20 

19 

8 

10 

13 

3 

13 

14 

3 

0 

6 

0 

0  4 

4 

0 

J. 

144.1 

1.62.7 

4,721 

38 

8. 

8. 

16 

2 

8 

8 

20 

16 

10 

9 

4 

19 

10 

2 

0 

8 

0 

016 

5 

0 

J. 

1 

(  8W., ) 

44 

4.7 

8.14  1 

5.080 

24 

}  SB.,  i 

N. 

28 

11 

14 

20 

9 

5 

5 

6 

0 

13 

13 

5 

0 

7 

0 

Oil 

1 

0 

A. 

1 

<NW.J 

48&4 

8.5.4.8 

8,933 

27 

8. 

8. 

14 

12 

12 

12 

17 

12 

2 

6 

8 

15 

7 

8 

0 

11 

0 

0 

5 

2 

0 

& 

NW.,1 

3.8 

S.8 

2.8J.2 

8^849281 

8E.,S 

NW. 

9 

4 

5 

9 

15 

18 

9 

26 

8 

14 

13 

4 

0 

7 

0 

8 

0 

1 

0 

a 

]s.8Er 

a.4 

8.3 

3.8 

8.3 

8^887 

38 

NW. 

8W. 

12 

9 

4 

8 

10 

16 

14 

15 

2 

16 

7 

7 

0 

5 

1 

13 

0 

1 

0 

N. 

5.4 

4.8 

3.8 

4.7 

7,348 

90 

8W.: 

NW. 

15 

8 

7 

12 

15 

12 

12 

16 

1 

10 

14 

7 

0 

10 

9 

23 

0 

0 

0 

D. 

4.4 

4.6 

3.4 

4.1 

78^870 

8. 

151 

84 

101 

141 

183 

122 

124 

161 

28 

150 

147 

68 

0 

106 

33 

111 

36 

25 

0 

Y. 

^ 

KEY  WEST,  FLA. 
[H  =  22,    T=43.    A=46.) 


5.0 

4.7 

8.6 

41 

8,442 

42 

NW. 

B. 

26 

13 

29 

5 

9 

3 

3 

3 

2 

12   15 

4 

0 

6   0 

0 

0 

0 

0 

J. 

4.2 

3.8 

L4 

8.1 

8,650 

35 

N. 

B. 

6 

6 

48 

18 

3 

0 

0 

2 

1 

13   14 

1 

0 

6  0 

0 

0 

0 

0 

F. 

4.5 

3.0 

3.8 

8.4 

8,436 

37 

N. 

B. 

13 

16 

20' 

17 

4 

3 

9 

11 

0 

18     8 

5 

0 

5 

0 

0  0 

3 

0 

&L 

4.8 

4.0 

8.5 

40 

7.570  38 

NW. 

E. 

13 

15 

24 

16 

6 

1 

5 

9 

1 

7f  19 

4 

0 

6 

0 

0   0 

0 

0 

A. 

8.0 

5.6 

44 

5.8 

8^29682 

8. 

E. 

0 

8 

38 

11 

3 

2 

5 

11 

6 

7   17 

7 

0 

9 

0 

0 

0 

4 

0 

&L 

8w8 

&2 

7.5 

8.1 

6,563  24 

8W. 

E. 

1 

6 

57 

9 

11 

3 

0 

0 

3 

0   10 

20 

0 

17 

0 

0 

0 

8 

0 

J. 

8.9 

8.7 

42 

5u9 

4586  25 

SB. 

E. 

4 

8 

56 

8 

9 

1 

1 

0 

6 

2 

21 

8 

0 

16 

0 

0 

0 

6 

0 

J. 

5.7 

5.7 

3.2 

49 

8,413  34 

NW. 

E. 

7 

10 

25 

13 

3 

3 

4 

19 

4 

3 

23 

2 

0 

15 

0 

0 

0 

3 

0 

A. 

8.2 

6.1 

46 

5.8 

7.2344^ 

NB. 

E. 

9 

17 

39 

4 

3 

1 

5 

8 

4 

5 

16 

9 

0 

15 

0 

0 

0 

7 

0 

S. 

8.7 

7.2 

5.7 

6.5 

8.687  96 

NW. 

£. 

4 

21 

40 

13 

3 

3 

2 

5 

2 

2 

17 

12 

0 

18 

0 

0 

0 

4 

0 

0. 

5.0 

4.5 

3.1 

42 

8,67616 

NW. 

NE. 

18 

46 

15 

1 

0 

0 

2 

8 

0     9 

15 

6 

0 

2 

0 

0 

0 

11  O.N. 

5.4 

6.04  5 

5.1 

8,18132 

N. 

NE.,E 

14 

26 

26 

8 

8 

3 

0 

7 

1     6 

20 

5 

0 

8 

0 

0 

01  1   OD. 

5.7 

6i540 

8.1 

8y,688|.. 

B. 

124 

192 

417 

123   02 

23 

30 

83 

30   84  195 

83 

0 

123 

0 

0 

0  37   OY. 

KN0X7ILLE.  TENN. 
[ff=980.    r=80.    A  =  77.) 


41 

41 

H 

Z» 

8,064  40 

8W. 

8W. 

9 

12 

4 

4 

7 

38 

10 

6 

8 

12 

15 

4 

0 

10 

4 

21 

0 

i 

0 

J. 

8.9 

6.9 

&8 

6.5 

5,090  40. 

SW. 

SW. 

9 

15 

5 

2 

3 

24 

8 

5 

13 

5 

11 

12 

0 

16 

0 

4 

0 

3 

0 

p. 

5.2 

5.1 

42 

4  8 

499934 

8W. 

SW. 

17 

11 

1 

1 

4 

18 

15 

13 

13 

12 

8 

11 

0 

11 

0 

10 

0 

0 

0 

K. 

3.5 

3.4 

3.8 

8.4 

4756 

361 

SW. 

SW. 

13 

8 

9 

4 

3 

21 

12 

9 

11 

14 

12 

4 

0 

10 

0 

1 

oi 

6 

0 

A. 

a9 

5.1 

8.5 

4  2 

2,993 

23 

8W. 

SW. 

13 

3 

10 

4 

8 

23 

7 

5 

20 

11 

16 

4 

0 

13 

0 

0 

0,  5 

0 

M. 

3.6 

3.8 

L8 

2.7 

29 

SW. 

8W. 

10 

17 

3 

4 

7 

23 

13 

0 

13 

16 

14 

0 

0 

6 

0 

0 

4  6 

0 

T. 

5.3 

8.4 

5.4 

5.7 

3,083 

36 

N. 

NE. 

1 

22 

7 

6 

11 

17 

13 

e 

10     7 

13 

11 

0 

15 

0 

0 

11   8 

0 

J. 

44 

4  4 

8.5 

41 

8,405 

32 

NW. 

NE. 

,4 

33 

9 

5 

4 

14 

11 

3 

10 

13 

14 

4 

0 

13 

0 

0 

9  6 

0 

A. 

41 

40 

2.8 

3.6 

3,425 

32 

NW. 

SW. 

5 

21 

13 

2 

9 

27 

4 

8 

6 

15 

10 

5 

0 

7 

0 

0 

5 

1 

0 

S. 

a9 

46 

3.1 

8.9 

8,911 

32 

SW. 

NE. 

8 

19 

15 

7 

4 

11 

9 

10 

10 

15 

9 

7 

0 

8 

0 

1 

0 

0 

0 

0. 

4  2 

40 

2.3 

Z.b 

3.680 

36 

8W.,W 

NE. 

9 

19 

17 

4 

4 

11 

16 

7 

3 

14 

12 

4 

0 

3 

0 

10 

0  0 

0 

N. 

7.0 

7.0 

6.2 

6.7 

3,846 

30 

8W. 

NB. 

5 

26 

13 

4 

4 

12 

15 

10 

4 

6 

9 

16  0 

18 

1 

16 

0;  0 

0 

D. 

46 

49 

3.8 

44 

48,472 

SW. 

103 

206 

106 

47 

68 

2341^^ 

77  12l!U0 

143 

82   0 

130 

5 

63 

^.17 

0 

Y. 

... 

1 

LA  CROSSE,  WIS. 
tH=744.    r=79.    h^MzU.] 


8.38.5 


48 


8.616.214.0 
8 


6.3 
47 
5.4 
5.1 
5i9 
5.5 


6L08.0 


&6 


7.2 
5.0 
8.8 
8.1 


2 


6.85. 
5.7  4 


8.4 


5.215. 


7.87.3 


4 


5.7 

6. 

5. 

8.8 
614  8 
6  5.6 
5'5.3 
36.0 
85.3 
4J>.5 
55.7 


7. 


3 
ift.  916. 815.2 


7.5 
5.8 


6,918 
5.363 
8,469 
8^93] 
6.870 


26 

29 
35 
40 
33 


5, 241 32 
4928  30 
4,779J28 
4  595  36 
7, 052133 
5, 755  45 
5^928 
68,719 


29 


W. 

NW. 
NW. 
N. 
SB. 
NW. 
SW. 
NW. 
NW. 
SW. 
NW. 
SW. 


N. 

N. 
NW. 

8. 

8. 

8. 

8. 

S. 

8. 

S. 
NW. 

8. 

S. 


24 

26 

15 

6 

5 

3 

9 

11 

10 

3 

11 

12 

135 


2 

4 
6 

10 
6 
2 
2 
7 

11 
3 
9 
4 

66 


3 
2 
3 
4 
5 
2 
0 
6 
7 
2 
3 
4 
41 


7 

7 

13 

5 

9 

11 

8 

14 

7 

2 

4 

3 

90 


\ 


22 
17 
12 
25 
34 
34 
36 
•>4 
27 
31 
21 
35 
818^ 


5 

1 

5 

16 

12 

7 

9 

6 

0 

17 

9 

3 


12 
6 
5 
6 
3 
6 
9 
2 
6 

10 
6 
7 


18 
19 
31 
18 
15 
20 
18 
17 
10 
2& 
25 
22 


.1  tt»yi8\m 


20 
9 

16 
16 
13 
15 
18 
16 
10 
15 
11 


\ 


7 

0 

6 

13 

0 

13 

9 

0 

3 

11 

0 

12 

0 

0 

5 

9 

0 

5 

7 

0 

10 

11 

0 

11 

11 

1 

16 

9 

0 

7 

11 
\9, 

0 

6 

wjjc  88^yoL  ly- 


16 


24;: 


BEPOBT   OF   THE  CHIEF  SIGNAL  OFFICER. 
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[Latitude,  3r>  SZ'  N. ;  longitude,  Mo  16^.  W.] 
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Monthly  and  yearly  melearologioal  eummaries — Contioaed. 
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[LaUtade,  880  2^  N. ;  longitade,  84o  83'  W.l 
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LITTLE  ROCK,  AEK. 
[LaUtade,  34o  45^  N. ;  longitade,  92°  O'  W.] 
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LOtJISVILLB,  KY. 
[Latitude,  38^  15^  N. ;  longitude,  85o  45^  W.] 
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Mimthlg  and  yearly  mttearological  •ttmmaHM— Continaed* 

LEAYSKWOBTH,  KAXS, 


(in  tenths). 
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4.6 
4.9 
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8 

p. 


9 
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N. 
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1     5  27  0 
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2 
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3 
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4i 
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22 

20 

22 

24 

13 

8 

11 

8 

6 

15 

14 

29 
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1 

1 

1 

1 

4 

3 

8 

13 

12 

11 

7 

3 
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Nnmber  of  dayt— 
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11 

6 
15 
10 
10 
11 
16 
7 
9 

18 

14 

14 
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16 
13 
13 
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13 
14 
18 
14 
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3 
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60 
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12 
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12 
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0 
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0 
2 
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3 

0 
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0 
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28 
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0 

0 

0 

0 

0 
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10 

4 

0 

0 
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9 

a 
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F. 
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A. 
&f. 
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A, 

S. 

o. 

N. 

D 
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LBXINGTON,  KY. 
(J5r=995.    Ts:72.    A=:64.] 
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A. 
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UTTLB  ROCK,  ARK. 
[fl'=809.    T=75.    A=r56.] 
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6.6 

(^053 

26 

NB. 

N. 

28 

9 

9 

12 

8 

1 

12 

11 

8 

7 

10 

14 

0 

15 

3 

13 

0 

2 

0 

D. 

4.1 

4.2 

3.0 

3.8 

50^892 

& 

130 

137 

130 

91 

179 

103 

91 

120 

111 

175 

123 

64 

0 

105 

9 

40 

58  »n 

0 

Y. 

LOUISVILLB,  KY. 
[H=551.    T=:100.    A=103.] 
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Mcntkly  and  yearly  meiearo  logical  9ummarieB^Coniiimed^ 

LYNCHBUBGH,  YA. 
[Lfttitade,  87<>  25^  HT^  lengitad^  TV*  O'  W.] 
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83 
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82 
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202216 
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75 
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0 
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Y. 

1 

_ 

MILWAUKEE,  WIS. 
[J7=607.    T-108.    A  =  100.] 
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8.3 

5.85.8 
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11 

1 

5 

6 

7 

14 

22 

25 

3 

4 
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22 
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W. 
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5 

0 

11 

8 

5 

26 
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0 

5 

8 
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0 
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14 

2H 

0 
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6.2 

4.55.5 
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12 

17 

10 

7 

7 

8 

9 

21 

2 

8 

16 

7 

0 
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7 

28 

0 

0 
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8.7 

6.7 

4.55.8 
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10 

11 

16 

8 

14 

11 

8 

4 

6 

17 

7 

0 

8 

0 

9 

0 

2 
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4.6 
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SW. 
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13 

13 

15 

20 

5 

11 

5 

4 

7 

14 

8 

9 

0 

8 

0 

0 

0 

2 

OM. 

8.8 

5.6 

3.74.4 
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w. 

SE. 

15 

0 

13 

16 

7 

5 

10 

7 

8 

7 

19 

4 

& 

7 

0 

0 

2 

3 

OJ. 

3.9 

4.7 

3.54.0 

5,870 

40 

w. 
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10 

7 

11 

24 

8 

14 

10 

3 

6 

15 

13 

3 

0 

8 

0 

0 

5 

6 

or. 

5.3 

5.0 

5.7,5.8 

6r338 

48 

NW. 

SB. 

14 

18 

17 

23 

7 

4 

4 

5 

1 

9 

12 

10 

0 

11 

0 

0 

1 

4 

OA. 

F* 

6.8 

5.2A8 

7.609 

83 

B. 

SB. 

7 

14 

12 

23 

6 

12 

5 

8 

3 

7 

11 

12 

0 

13 

0 

0 

0 

3 

OS. 

8.2 

8.5 

8.2  5.6 

0,156 

48 

w. 
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8 

0 

8 

6 

11 

18 

24 

25 

0 

7 

14 

10 

0 

12 

1 

9 

0 

4 

oo. 

8.8 

5.2 

3. 5*5.0 

8,08848 
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11 

0 

7 

6 

2 

19 

15 

17 

4 

9 

12 

9 

1 

7 

3 

14 

0 

0 

7.8 

7.8 

6.0  7.2 

0,017 

48SW.8E. 
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8 

4 

1 

12 

11 

25 

17 

11 

4 

96 

8 

17 

0 

10 

12 

25 

0 

0 

0,D. 

M 

6.8 

4.95.492,813 

48 

SB. 

121 
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114 

169 

87149 
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14842 

7 
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1127 

50143 

8 

25 

0,Y. 

MOBILE,  ALA. 
[H=35.    r=87.    A  =  81.1 


4.7 

6w8 

4.2 

4.0 

7,073 
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& 

20 

5 

4 

13 

24 

18  0 

10 

12     9  0   10 

1 

11 

0 

1 

o'j. 
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4.2 

5.0 
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a 

11 

3 

6 

19 

27 
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9,  0 
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15     9   0     9 

0 

0 

0 

2 
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4.9 

2.5 

4.1 

5,682 

29 
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s. 

18 

1 

3 

17 

24 

7 

0 

16'  1 

12 

14     5 

0|    6 

0 

0 

0 

3 

OM. 

8.7 

8.2 

2.1 

3.0 

6,?85 

23 

S  Vr .,  B. 

s. 

15 

10 

1 

8 

28 

11 

6 

11 

0 

16 

12     2 

0 

4 

0 

0 

0 

1 

0  A. 

6.8 

8.8 

8.9 

5.8 

5.503 

32 
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13 

4 

7 

10 

13 

21 

8 

15 
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6 
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11 
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0 
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4.8 
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12 
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14 
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3 
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38 

8 

12 

14 

3 
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0 

0 

0 

0 
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&8 
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N. 

N. 

28 

10 

3 

18 

8 

3     6 
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0 

6 
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0 

ON. 

7.4 

7.8 

6.4 
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N. 
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5 

7 

18 

5 

5     4 

1 

17 
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2 

14   15 
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0 
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0 
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18 

&8 
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a 
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0 
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1 
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Monthly  and  yearly  meteorological  ««ffimarie«— Continaed. 

MONTGOMERY.  ALA. 
flAtitiide,  820  23'  N. ;  l^n^itade,  S&>  18'  W.J 


i 

a 

(9 


fl 

O 


J. 

F. 
M 

A. 
M 
J  . 
J  . 


S. 
O. 

N. 

D. 

Y, 


PrMsure. 


^ 


Jn. 

29.  MO 
29.987 

29.  an 

29i8i1 
29.764 
29. 769 
29.773 

29L743 

29.826 
29.839 
29.914 

29.890 

29.843 


0 

B 

•a 


B 

a 

B 
a 


Temp««tnre. 


/n. 
30.31 
30.34 
30.15 
30.22 
30.00 
29.96 
29.95 

29.92 

29.96 
30.04 
30.29 

30.38 

30.38 


In. 
29.45 
29.51 
29.54 
29.41 
29.55 
29.59 
29.37 

29.51 

29.39 
29.43 
29. 5K 

29.26 

29.26 


• 

a 

■ 

a 

4 

• 
Pi 

c- 

CO 

o 

o 

38.3 

51.2 

54.8 

64.0 

41?.  7 

66.2 

5.5.4 

75.8 

68.5 

83.3 

72.9 

87.8 

74.2 

87.1 

72.4 

88.0 

67.4 

84.0 

5ri.s 

71.3 

47.3 

65.5 

43.4 

52.2 

58.3 

73.0 

a 


46.0 
59.1 
58.0 
66.7 
75.2 
79.1 
77.7 

77.4 

75.7 
63.4 
55.9 

47.7 

65.2 


45.2 
59.3 
57.6 
60.0 
75.7 
79.0 
79.7 

79.3 

75.7 
63.5 
56.2 

47.8 

66.5 


a 

d 

a 

H 

ee 
7^ 


74 
79 
«0;  32 
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a 

a 

3 

• 

13 
34 


87 

92 
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98 
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79 

68 
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40 
fiO 
62 
70 

59 

50 
32 
21 

22 

13 
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0 

a 
.^« 

M 


54.4 

67.5 
6a7 
77.  U 
86.6 
91.  u 
90.7 

90.4 

85.8 
73.1 
67.4 

54.6 

75u7 


a 

0 


a 


36.4 
52.7 
47.5 
54.4 
66.5 
71.0 
72.8 

71.4 

65.4 
54.4 

44.8 

39.5 
56.4 
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a 

■ 


o 

34 
50 
43 
50 
63 
66 
71 

70 

61 
51 
42 

40 

53 


a 
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53 
44 
48 
63 
64 
72 

71 

61 
52 
41 

37 

54 


a 


o 

39 
52 
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53 
65 
68 
73 

7i 

63 
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44 

39 

56 


S 


36 
52 
41 
50 
64 
66 
72 

71 
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haniidity. 
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86 
80 
83 
83 
80 
90 

9) 


62   80 
52'  84 

43!  84 

38  82 

54   84 


5« 
70 
46 
40 
63 
40 
63 

58 

49 
55 
44 

60 

64 


a 


76 
78 
6S 
63 
71 
70 
86 

85 

65 
70 
67 

74 

73 
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73 
78 
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62 
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80 

78 

6.5 
70 
65 

72 
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e 
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5.08 

7.47 

0.72 

1.18 

2.84 

3.31 
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2.04 

2.03 
2.47 
0.79 

8.25 

44.74 


c 


8 


In. 

1.781 

2.03 

0.68 

0.69 

0.81 

1.72 

2.25 

0.«3 

0.99 
1.«2 
0.40 

1.82 


MONTROSE.  COLO. 


[Latitude,  38°  30'  N. 

;   longitude,  107°  56' 

W. 

I 

J.. 

24.255 

24.67 

23.91 

20.9 

34.9 

26.7 

27.6 

60 

2 

39.4 

14.7 

14 

21 

18 

18   73 

so!  69 

«7 

0.16 

0.10 

F.. 

24.211 

24.76 

23.89 

27.8 

41.7 

31.4 

33.6 

59 

2 

45.5 

22.1 

17 

21 

20 

20'  6<^ 
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61 

0.24 

0.07 
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22 

21 
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47 
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47.0 
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26 

21 

27 
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49 

49 

1.21 

0.78 

M 
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70.3 
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58.7 

89 

28 

74.2 

43.1 

28 

24 

30 

27    51 
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36 

36 

0.07 

0.04 

J.. 

24.244 

24.44 

24  07 
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71.7 

69.4 

93 

41 

85.0 

52  9 

33 

28 

38 

33   44 

17 

31 

31 

0.04 

0.O2 

J.. 

24.389 
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58.5 

80.6 

72.1 

70.4 

94 

48 

84.8 

56.0 

41 

44 

47 
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32 

46 

45 
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A. 
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67.2 

90 

42 

82.1 
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40 

45 

48 

44 

59 

34 

53 

49 

2.12 
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S.. 

24.  374 
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24.15 
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71.4 

61.4 

60.9 

84 

:^9 

74.9 

48.5 

35 

49 

44 

43 

5- 

48:  5f» 

54 

1.56 

0.56 

o.. 

24. 362 

24.69 

23.78 

37.0 

59.0 

47.6 

47.9 

83 

23 

62.6 

35.4 

22 

34 

30 

29 

57 

42:  54 

51 

1.19 

0.83 

N.. 

24.  357 

24.59 

23.  92 

27.9 

48.4 

3.5.  4 

37.2 

65 

8 

51.7 

25.7 

10 

31 

22 

23    62 

521  .50 

n^ 

1.08 

0.60 

D.. 

24.  292 

24.59 
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14.0 

29.9 

18.4 

20.8 

47 
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33.3 

f.d 

5 

15 

8 

9|  67 

55   60 

63 

0. 35 

0.16 

Y.. 

24.305 

24.76 

23.78 

38.4 

58.9 

48.6 

48.6 

94 

-16 

62.7 

35.0 

26 

30 

30 

28    60 

39   63 

51 

9.64 

MOORHKAD,  MINN. 
[Latitude,  46°  62'  N. ;  longitude,  06°  44'  W.] 


J.. 

28.892 

29.58 

28.23 

-14.3 

-4.7 

-0.0 

-9.3 

30-48 

1.3-21.6-20 

-I2-I5L16 

75 

68 

75 

73 

0.48  0.92 
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29. 130 
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-7.6 

3.3 
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-1.8 
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77 

69 

77 

74 
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29. 099 
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77 

74 
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A 
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41.6 
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.54.1 

29.7 
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64 

76 

73 

2.45 
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M 

28.  861 

29.46 

28. 22 

51.8   69.6 

68.7 
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96 

25   75.4 

45.2 

44 

46   46 

45 

76 

47 

66 

63 

2.57 

0.86 

J.. 

28  8H3 

29. 19 

28,53 

60.9 

76.3 

67.0 

68  1 

95 

36!  79.4 

54.2 

55 

56   .58 

57 

K3 

53 

74 

7i» 

3.77 

1.36 

J  .. 

28. 928 

29.13 

28.68 

60.2 

77. 4|  69.1 

68.9 

96;  42!  8U.4 

57.6 

.58 

63   63 

61 

91 

62 

81 

78 

6.40 

1  51 

A.. 

IH.  962 

29.19 

28.  57 

54.4 

7L1 

62.6 

62.7 

84    37i  73.5   .52.2 

52 

57 

56   55!  92 

62 

80 

78 

1.45  0.60 

S.. 

29.012 

29.43 

28.  43 

47.1 

65.7 

55.4 

56.1 

84 

23    68.6 

44.4 

43 

47 

46 

46   87 

54|  72 

7» 

0.30;  0.12 

0.. 

29.001 

29.50 

28.33 

30.3 

46.4 

38.4 

38.4 

74 

fl!  48.6 

27.8 

24 

30    28 

28   80 

56 

69 

6*< 

1.40  0.34 

N.. 

29. 031 

29.68 

28.39 

19.6 

32.6 

25.6 

25.9 

72-22   36.2 

15.4 

15 

19 

18 

18 

83 

62 

76 

74 

0.57 

0.16 

D.. 

29. 037 

29.74 

2&47 

2.7 

9.0 

6.4 

6.0 

36 

-36;  15.1 

-  3.5 

-0 

6 

4 

3 

91 

86 

85 

8-. 

1.74 

0.61 

y.. 

28.977 

29.86 

28.22 

29.6 

43.6 

36.4 

36.5 

96 

-48 

47.6 

25.2 

25 

30 

29 

28 

83 

62 

76 

74 

21.97 

NANTUCKET,  MASS. 
[Latitude,  41©  17'  K. ;  longitude,  70©  6'  W.l 


J.. 
F.. 
M  . 

A.. 
M 
J  .. 
J.. 

A.. 
S  .. 
O.. 

N.. 

D.. 

r.. 


30.002 

30. 165 

29.848 

29.943 

30.062 

30.  021 

29.986 

29.966 

30.078 

29.9931 

30.000 


30.63 
30.87 
30.80 
30.66 
30.37 
30.31 
30.24 
30.26 
30.44 
30.46 
30.71 

30.042:  30.83 

30.009   30.87 


29.34I 

29.23 

29.04 

29.15 

29.  .56 

29. 65 

29.60 

29.72 

29.61 

29.  3X 

29.29 


80.8 
31.6 
31.4 
20.9 
53.7 
69.5 
6K.  8 
66.6 
59.7 
.52.6 
42.5 


34.7 
34.6 
35.8 
46.9 
59.4 
64.8 
74.4 
70.4 
63.1 
55  8 
47.6 


28.88   35.5   38.4 


28.88 


47.8 


52.1 


32.0 

32.5 

33.4 

3.3.2 

32.8 

33.3 

41.1 

42.6 

51.8 

55.0 

.58  1 

60.8 

67  6 

70.2 

65.2 

67.4 

58.8 

60.5 

52.  1 

53.5 

440 

44.7 

36.5 

36.8 

47.8 

49.2 

54 
62 

52 


6 

14 

6 


67!  25 


77i 
791 
84 
83 
72 
67 
60 

58 

84 


42 

47 
58 
53 
47 
30 
28 

13 

6 


40.2 
40.2 
38.8 
48.8 
61.7 
66.7 
76.1 
71.7 
65.2 
67.9 


42.8 


24.8 

37.3 

26.6 

35.1 

48.2 

54.4 

64.  6' 

61.6; 

.55.4; 

48.3 

37.6 


27 
27 
27 
34 
47 
55 
65 
Gl 
53 
46 
37 


30.4    30 
42.8;  42 


30 

28 

28 

29 

30 

29 

29 

28 

28 

36 

35 

35 

47 

47 

47 

55 

51 

55 

66 

Gl 

6.5 

60 

CO 

61 

53 

.53 

53 

47 

46 

47 

39 

37 

37 

32 

30 

31 

44 

43 

43 

87 
82 
H2 
78 
79 
85 


82 

81 
78 
70 
66 
72 


1K>,  77 
84  72 
80  72 
80  74 
80   Ti 


^ 


81 
83 


78 
75 


84 

87 
82   82i 
82'  76 

85  771 
871  8m 
91  86 
85  80, 
83;  78 
82  79{ 
77   77 


2.97 
3.97 
2.84 
6.23 
1.75 
2.12 
2.10 
4.351 
1.99 
1.81 
2.641 


78   79  4.  60 
8i   80  37.27 


0.72i 

0.91 

L12 

1.70 

1.20 

L47 

L02 

L46 

0.83 

0.83 

1.00 

2.20 
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IfoiilMsf  und  jf^arly  meteorological  •wnmariea-— Continaed. 

MOHTeOMSBT,  ALA. 
rJ5r=217.  r=68.  A=s60.] 


ClondineM 
(In  teatha). 
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ManiMy  and  yearly  meteorological  ewmmariee — Continaed, 

NASHVILLE,  TBKN. 
[Latitude,  W>WV.;  longfiade,  W>  47'  W.] 


PreMore. 

Tempermtuie. 

> 

Dew  point 

EelAtire 
hnmitUty. 

Preelpl- 

it 

1 

• 

1 

• 

a 

i 

a 

3 
1 

fl 

MeiBa. 

^ 

• 

d 

1 

• 

1 

0 

a 

• 

a 

4 

P. 

• 

o 
o 

i 

o 

p 
3 
8 

0 

a 

1 

1 

■ 

a 

o 

• 

a 

d 

CO 

o 

• 

a 
p. 

o 

O 

• 

i 

• 

a 

a 

• 

0, 

a 

• 

0 

1 

1 

2C 

• 
M 

In, 

Jn. 

In. 

/«. 

o 

e 

o 

o 

o 

o 

Jn. 

J.. 

29.306 

30.02 

28.84 

82.0 

44.0 

37.7 

37.9 

70 

-  2 

47.5 

27.6 

24 

28 

28 

27 

74J 

57 

71 

t7 

5.13 

%9i 

F.. 

29.585 

29.97 

28.84 

45.5 

52.6 

49.7 

49.3 

75 

23 

58.1 

39.4 

40 

41 

41 

40 

a3  67 

74 

74 

a  47 

a  41 

M 

29.464 

29.73 

29.13 

42.1 

56.2 

49.2 

49.2 

77 

24 

50.4 

40.2 

85 

88 

37 

36 

78  52 

67 

65 

a86 

1.37 

A.. 

29.454 

29.89 

28.86 

50.6  68.0 

60.8 

59.8 

89 

32 

71.9 

46.8 

41 

411  43 

42 

72  40 

54 

55 

2.67 

1.35 

M  . 

29.404 

29.63 

29.12 

62.  7f  79.  7 

69.6 

70.7 

89 

50 

81.9 

59.3 

59   58  60 

59 

88 

50 

74 

70 

a  48 

0.00 

J.. 

29.434 

29.63 

29.19 

6a  0  81.6 

74.4 

74.7 

96 

52 

85.3 

64.2 

62 

611  65 

63 

83 

53 

78 

70 

2.31 

1.17 

J.. 

29.425 

29.60 

29.25 

74.  O!  87. 7 

80.3 

80.7 

98   66 

90.8 

71.3 

70 

68;  7A 

69 

86 

54 

72 

70 

a77 

1.65 

A.. 

29.405 

29.6.') 

29. 21 

70.1 

87.4 

78.1 

7a  5 

99!  58 

89.7 

67.8 

64 

62'  64 

64 

83 

44 

63 

63 

2.89 

.03 

S.. 

29.464 

29.71 

29.06 

63.3 

81.0 

72.5 

72.3 

99 

44 

83.0 

61.6 

.'>6 

56;  58 

56 

78 

45 

62 

62 

a85 

3.85 

0.. 

29.518 

29.73 

29.25 

48.5 

65  6 

57.8 

57.3 

86 

27 

67.7 

46.3 

43 

45|  46 

45 

81 

50 

67 

66 

1.92 

1.00 

N.. 

29.549 

30.03 

29.12 

40.4 

56.8 

4ai 

4a  4 

75 

10 

59.8 

86.2 

33 

37  37 

36 

76 

49 

67 

64 

2.20 

L44 

D.. 

29.526 

30.07 

28.96 

34.1 

42.7 

38.7 

ss..** 

59 

6 

46.0 

31.2 

30 

82  33 

32 

84 

60 

82 

78 

a  81 

a58 

Y.. 

29.478 

30.07 

2a  84 

52.6 

66.0 

60.7 

69.7 

99 

-2 

70.1 

40.3 

46 

47  48 

47 

81 

62 

60 

67 

4a  40 

NEW  HAVEN,  CONN. 
[Latitude,  41o  18^  N. ;  lonxitn^,  72o  56^  W,] 


J.. 

20.909 

30.53 

29.24 

22.8 

28.9 

24.4 

25.2 

51 

-  5 

8a7 

lao 

18 

21 

18 

19 

82 

73 

77 

77  4.94 

0.80 

F.. 

30.0P2 

30.83 

29.09 

2a4 

33.0 

30.1 

29.8 

53 

8 

37.7 

22.8 

20 

22 

22 

21 

76 

67 

74 

72 

a22 

a43 

M 

29.797 

80.68 

28.94 

27.3 

3a  1 

30.5 

31.8 

51 

12 

3a  9 

23.6 

19   19 

21 

20 

70  62 

67 

63 

4.22 

1.07 

A.. 

29.864 

30.58 

29.04 

39.4 

50.4 

43.4 

44.4 

80 

23 

53.8 

35.5 

29  3U 

32 

30 

66 

50 

65'  60 

a  75 

0.01 

M  . 

29.947 

30.24 

29.46 

56.4 

67.5 

57.5 

60.5 

86 

42 

70.6 

51.2 

48  47 

49 

48 

75 

54 

76  «a 

a  18 

a  14 

J.. 

29.908 

30.22 

29.53 

62.6 

70.0 

63.0 

65.5 

9U 

44 

74.4 

56.1 

5:>   57 

57 

5a 

78 

64 

80  74 

a62 

170 

J.. 

29.H67 

30.10 

29.46 

71.8 

79.4 

72.3 

74.5 

90 

60 

82.6 

68.0 

68   69 

68 

68 

87 

71 

84 

82 

4.66 

an 

A.. 

29.873 

30.20 

29.63 

64.2 

73.5 

65.8 

67.8 

861  50 

7a  4 

60.5 

59   60 

61 

60 

84 

65 

85 

78 

4.80 

1.36 

8.. 

29.986 

30.35 

29.43 

55.0 

65.7 

58.5 

5a  7 

78 

36 

67.8 

51.0 

49  5:t 

53 

521 

81 

64 

82!  76 

a  21 

0.06 

0.. 

29.901 

30.38 

29.37 

46.5 

57.1 

4a  8 

51.1 

75 

25 

5a  5 

4a  0 

40   42 

42 

41 

78 

60 

75 

71 

a24 

1.50 

N.. 

29.918 

30.73 

29.24 

36.6 

45.9 

38.6 

40.4 

a3 

18 

49.4 

81.5 

80 

32 

80 

31 

771 

62 

72 

70 

2.85 

1.14 

D.. 

29.  969 

30.83 

29.00   29.0 

.m9 

31.8 

82.6 

56 

6 

3a  6 

25.4 

24 

29 

26 

26 

84 

73 

79  70 

a«oo 

0.81 

Y.. 

29.918  30.83 

2a  94   44.8 

53.8 

47.1 

48.6 

9C 

-  5 

57.0 

40.3  38 

40 

40 

39 

78 

63 

77|  73 

44.08 

NEW  LONDON.  CONN. 
(Latitude,  41o  21'  N. ;  longitude,  720  6^  W.] 


J.. 

29.024 

30.55  2O.23I 

2a4 

8a5 

27.0 

2a6 

66 

0 

8a  3 

]a9 

20 

26 

23 

23 

81 

76 

82 

80 

4.78 

1.56 

F.. 

30. 141 

30.88 

20.15 

28.3 

34.6 

81.7 

31.5 

54 

10 

39.3 

24  5 

22 

27 

^ 

25 

79 

74 

80 

78 

a88 

1.40 

M  . 

29.841 

30.  r2 

2a  94 

30.7 

3a  7 

82.6 

34.0 

63 

15 

42.0 

26.0 

24 

27 

26 

26 

76 

a'i 

77 

73 

4.65 

1.R2 

A.. 

29.913 

30. 62 

29.10 

41.5 

4a  8 

43.6 

4a  0 

79 

24 

53.8 

3a7 

34 

3!* 

36 

35 

75 

60 

74 

70 

a63 

1.11 

M  . 

3a  010 

30.80 

2a  53 

5a4 

63  0 

55  6 

58.3 

82 

44 

67.2 

50.6 

19 

50 

50 

50 

79 

67 

83 

76 

1.36 

a  05 

J. 

29.967 

80.26 

29.  *7 

63.2 

68.1 

61.5 

64.8 

84 

47 

71.8 

55.9 

57 

57 

57 

57 

81 

71 

86 

79 

4.60 

LOO 

J.. 

29.924 

80.16 

29.52 

7a  3 

7a  6 

7a  8 

7a  2 

89 

63 

7a  7 

67.5 

08 

69 

67 

68 

85 

80 

88 

84 

a47 

J.  71 

A.. 

29.914 

80.25 

29.60 

66.9 

7a  7 

67.0 

69.2 

84 

52 

75.8 

61.9 

61 

62 

6i 

62 

83 

70 

84 

79 

4.10 

1.32 

S.. 

30.028 

3a  38 

2a  51 

57.7 

6a  3 

5a  5 

6L2 

77 

38 

68.6 

53.7 

52 

54 

54 

64 

82 

66 

84 

77 

a  82 

0.07 

0.. 

29.943 

30.41 

29. 3H 

4a  9 

57.8 

51.7 

5a  1 

73 

30 

60.4 

45.4 

44 

45 

46 

45 

82 

65'  80 

76 

4.28 

I.OI 

N.. 

2a  963 

30. 75 

29.28 

3a8 

47.3 

4a  8 

4a  3 

es 

17 

51.2 

33.7 

33 

35 

33 

34 

80 

64!  76 

74 

a  19 

aoa 

D.. 

80  007 

30.87 

2a  96 

81.  K 

3a  0 

34.2 

sao 

57 

9 

41.7 

27.8 

26 

28 

28 

27 

82 

66 

78 

75 

4.62 

L86 

Y..  29.965 

30.88 

2a  94 

4a9 

54.0 

48.1   4a  7 

89 

0 

57.3 

4a  0 

41 

43 

42 

42 

80 

^ 

81 

77 

4a  01 

NEW  ORLEANS,  LA. 
[Latitude,  2ff>  68'  N.;  longitude,  OQo  4'  W.] 
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Manikly  and  yettrljf  wieieorologioal  nftmmarter—Continaed. 

HASHYILLX,  TEKN. 

rJi=:649.  r=92.  h=n.\ 
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NEW  ORLEANS,  LA. 
[H=52.    Tz=87.    A=77.] 
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NEW  YOBK  CITY. 
llAtlted^  40B  4y  H. ;  longitade,  74o  O'  W.J 
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OLYMPIA,  WASH. 

[Latitnde,  4T>  8'  N. ;  longitude,  122P  SS'  W.]  . 
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PORT  ntXRON,  MICH. 
[Latitude.  43°  O'  N. ;  longitude,  82«>  26'  W.] 
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PORTLAND,  ME. 
[Latitude,  43°  39*  N. ;  longitude,  70o  15'  W.l 
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Monthly  and  jfearly  meteorological  summaries — Continued. 

POPI^AR  RIVER,  MONT. 
fH=  2,002.    r=3.    A  =  2.) 
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(in  tenths). 
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0 

GO 

2 
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.2 
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7  30 

• 

CO 

• 

a 
31 

• 

> 

• 

2 
0 

• 

g 
2 

»:. 

s 
s 

X! 

H 
0 

X 

2 
2 

i 

so 

J3 

1 

4.199 

40 

W. 

w. 
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PORTLAND,  ME. 
[fl'=90.    T  =  83.    A  =  71.] 
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Monthly  and  yearly  meteorological  snmmariea —Coutinneds 

EOCHBSTBR,  N.  Y. 
[Latitade.  43o  S'  K. ;  longitade,  77o  42'  W.] 
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KOSEBURGH,  OREGON. 
[Latitade,  48o  13'  N  ;  longitude,  123°  20'  W.) 
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SACRAMENTO.   GAL. 
[Latitude,  38^  Sd'  N. ;  longitude,  1219  sc  W.] 
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SAINT  LOUIS,  MO. 
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Monthly  and  yearly  meteorological  eummaries — Continaed. 
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Mimthly  and  yetarUf  meteorologioal  <«iiiMart««— Goniiiined. 

SAINT  PAUL,  MINN. 
[Jf=831.    r=114.    *=108.J 
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SALT  LAKB  CITY,  UTAH. 
[flr=4,848.    T=92.    fc=78.] 


C9l7.' 
6.8  &  I 

3.15. 


45. 
85. 


8.76.4 


2.2 
2.0 
2.6 
2.7 
1.9 


2  3.0 


I.7|2, 
2.84 
5.96. 
3.5^4 


6.6 
6.3 


3.8  8,983 


44 
2  3. 
82.5 
2X5 
03.1 
ill.  7 

L6 
0(2.4 
53.9 
53.4 


8,862 
5^360 


4 
88. 

2. 
3. 
3. 
I. 
1. 
3. 
5. 


4.877 

4,92629 

4,58936 

3,800 

4  521 

8,723 

3,414 

2.863 

8,406 


3.849,267 


83 
27 
32 


45 
36 
32 
27 
23 


40 


SW. 
& 

NW. 

S. 

s. 

8. 

SB. 

S. 
NW. 
NW. 

N. 

S. 


SE. 

NW. 
NW. 

N. 

N. 

SB. 
NW. 
NW. 

B. 
oB.,S 
NW. 


7 
5 

13 

10 

10 

25 

26 

23 

10 

17 

4 

5 

155 


8 
7 

8 

7 

61 

4 

6 

8 

14 

11 

11 

8 

93 


51 
2 


7 

6 

6 

5 

7 

10 

6 

17 

14 

91 


26 

21 

18 

15 
22 
19 
18 
28 
11 
12 
14 
19 
223 


17 
23 

14 

13 

10 

9 

8 

15 

17 

3 

8 

19 

156 


1 
0 

4 

2 

1 
0 
0 
1 
1 
2 
5 
4 
21 


19 
6 


9)  25 
28 
23 


15 
17 

18 


20 
14 
18 
27 
81  16 
11 
232 


4 

3 

6 

2 


9 

7 

6 

55 


4 
7 

10 


19 

51  14 

20 

18 

14 

61  21 

23 

15 

8 

170 


11 
8 

12 

18 

13 

9 

10 

15 

8 

7 

12 

14 

132 


16 
18 

8 

7 
3 
1 
3 
2 
1 
1 
3 
9 
62 


16 
13 


7     0 


9\ 
3 
3 
3 
8 
4 
1 
1 
13 
80 


9 
9 

0 
0 
9 
0 

0 

1 

8 
16 


27 
20 

10 

6 
1 

0 
0 
0 
0 
3 

13 

29 

108 


0 
1 
3 

11 
8 
0 
0 
0 
0 

23 


0 

1 
1 
2 
2 
2 
0 
0 
1 
10 


J. 

F. 


A. 
M. 

J. 
J. 
A. 

OS. 

00. 

ON. 

OD. 

OY. 


SAN  ANTONIO,  TEX. 
[ff=781.    T=17.    fc=2.1 


3.9(3. 
7.57. 


6.3 
7.3 
0.4 
4  4 


4. 
5. 
5. 
4. 


6 
6  4 


5. 2  4. 1 
6 


8.1 
5.7 
6.1 
5.5 
6.0 


6.0  5.4 


1.9 

4  7 


2.0 


1 
3.5 

2.1 
3.2 
3.6 
3.6 
4  3 
4  5 

a4 


3.0 
6.7 
41 
5.7 
5.1 
{.5 
3.8 

ao 

5.3 
4  8 
5.3 
5J 
49 


7. 

6. 
«, 
7. 
7, 
«. 
«, 
5. 
5, 
6, 
5, 
6, 
78, 


168 

702 
818 


88636 


031 
054 
401 
874 
053 
491 


88 
36 

27 


34 
28 
40 
30 
28 

:i5 


028  :{0 
71632 
II2I 


N. 
NB. 
NB. 
W. 
NB. 
SB. 
SB. 
NB. 
SE. 
SE. 
N. 
NB. 


N. 
N. 
S. 
SE. 
SB. 
SB. 
SB. 
SE. 
SE. 
NE. 
NE. 
N. 
SB. 


31 

21 

24 

7 

13 

6 

2 

4 

12 

22 

18 

32 

192 


7 

19 

12 

11 

13 

17 

5 

8 

23 

28 

20 

27 

190 


4 
6 
3 
4 

12 
6 
2 
8 

15 
3 
7 
3 

73 


6 

16 

19 

43 

29 

43 

47 

41 

27 

20 

9 

7 

307 


24 
17 
26 
20 
19 
13 
33 
27 
8 
12 
14 
12 
225 


11 
2 
4 
0 
2 
0 
4 
4 
2 
2 

10 
5 

46 


0 
1 
2 
I 
8 
4 
34 


1 

1 
0 
0 
0 
3 
0 
0 
0 
2 
3 
1 
171  11 


14 

1 

11 

8 

8 

14 

8 

2 

0 

11 

11 

10 

107 


14 

18 

14 

10 

15 

12 

22 

20 

11 

11 

7 

8 

162 


3 

9 

6 

12 

8 

4 

1 

9 

10 

9 

12 

13 

96 


4     0 

11 

0 

0 

0 

J. 

8     0 

2 

0 

1 

0 

p. 

5     0 

0 

1 

1 

0 

M. 

5 

0 

0 

a 

0 

0 

A. 

9 

0 

0 

9 

6 

0 

M. 

7 

0 

013 

3 

0 

T. 

5 

0 

0,30 

8 

0 

J. 

8!     0 

0  25 

4 

0 

A. 

6 

0 

013 

1 

0 

S. 

7 

0 

0;  0 

0    0 

0. 

7 

0 

1!  0 

1 

0 

y. 

14 

2 

8 
22 

0 

0 

0 

I). 

85 

2 

94 

25 

0 

Y. 

.      \      V      V 

268 


REPORT   OP   THE   CHIEF   SIGNAL   OFFICER. 


M&nthty  and  yearly  tneteorologioal  summaries — Continued. 

SAN  DIEGO.  CAL. 
[LAtitade,  32o  43'  K. ;  longltaie,  117o  lO'  W.] 
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47.1 

57.7 

63.9 

52.9 

78 

38 

59.9 

45.4 

42-44 

46 

44 

84 

64 

77 

76 

4.51 

1.96 

M  . 

30.018 

30.15 

29.87 

51.7 

62.4 

67.5 

57.2 

82 

44 

65.3 

49.5 

47 

5() 

52 

50 

86 

68 

83 

79 

.02 

.02 

A.. 

29.951 

30.12 

29.82 

54.5 

63.3 

59.1 

59.0 

80 

44 

65.4 

52.9 

50 

52 

51 

51 

85 

67 

75 

76 

2.14 

.94 

M. 

29.919 

30.10 

29.81 

57.6 

66.3 

62.3 

62.1 

70 

48 

68.2 

66.2 

52 

54 

54 

53 

81 

60 

76 

74 

.47 

.44 

J.. 

29.823 

29.97 

29.60 

60.5 

68.5 

64.9 

64.6 

78 

64 

70.1 

59.5 

57 

59 

59 

68 

89 

72 

80 

80 

.04 

.04 

J.. 

29.908 

30.03 

29.81 

63.4 

69.6 

66.5 

66.5 

79 

60 

71.6 

62.3 

60 

61 

60 

60 

88 

74 

82 

81 

.01 

.01 

A.. 

29.820 

29.94 

29.72 

63  5 

69.6 

65.4 

66.2 

77 

54 

70.9 

62.1 

59 

59 

60 

59 

86 

70 

82 

80 

T. 

T. 

S.. 

29.839 

29.94 

29.72 

62.6 

69.5 

65.0 

65.7 

79 

58 

70.9 

61.4 

60 

61 

61 

00 

90 

74 

87 

84 

T. 

T. 

O.. 

29.874 

80.07 

29.53 

59.3 

69.6 

64.6 

64.5 

85 

50 

71.9 

57.7 

52 

56 

51 

54 

78 

65 

74 

72 

T. 

T. 

N.. 

29.959 

30.14 

29.69 

53.  R 

64.4 

69.3 

59.2 

82 

44 

66.4 

51.5 

48 

53 

52 

51 

82 

69 

80 

77 

2.08 

1.80 

D.. 

80.038 

30.20 

29.84 

48.9 

60.5 

54.5 

54.6 

74 

36 

62.2 

46.7 

41 

44 

47 

44 

76 

59 

77 

71 

1.14 

.74 

Y.. 

29.983 

80.23 

29.53 

56.9 

65.2 

60.0 

60.6 

85 

36 

67.1 

64.2 

30 

53 

54 

52 

83 

67 

79   76 

10.45 

•  -••> 

SANDUSKY,  OHIp. 
[Latitude,  41o  25^  N. ;  longituda,  82°  40*  W.J 


J.. 

29.891 

29.86 

28.72 

29.9 

26.7 

22.6 

28.4 

62 

-8 

31.7 

14.6 

16 

20   18 

18 

82 

76 

83 

80 

1.61 

1 
.30 

p.. 

29.469 

39.14 

28.62 

28.0 

33.2 

30.3 

80.5 

60 

8 

38.4 

23.4 

24 

28 

27 

26 

85 

80 

88 

84 

8.63 

2.98 

M  . 

29.365 

29.97 

28.67 

29.3 

84.3 

31.1 

31.6 

62 

11 

88.4 

25.5 

23 

26 

26 

25 

78 

71 

80 

77 

2.16 

1.15 

A.. 

29.312 

29.80 

28.66 

41.4 

49.4 

44.9 

45.2 

81 

19 

54.5 

38.7 

33 

33 

34 

33 

74 

56 

68 

60 

2.10 

.70 

M. 

29.341 

29.62 

28.99 

58  3 

64.6 

60.6 

61.1 

91 

47 

70.1 

64.3 

51 

53 

54 

52 

77 

68 

78 

74 

1.61 

.40 

J.. 

29.384 

29.71 

29.01 

66.9 

73.6 

68.2 

69.2 

91 

49 

77.8 

61.4 

59 

60 

60 

60 

80 

64 

75 

73 

4.44 

1.22 

J    . 

29.31'/ 

29.49 

29.02 

73.5 

82.4 

76.9 

77.8 

08 

63 

86.5 

69.4 

65 

67 

67 

60 

75 

62 

72 

69 

'? 

.43 

A.. 

29.347 

29.63 

29.10 

66.8 

76.0 

70.6 

70.6 

97 

50 

79.0 

62.8 

57 

00 

58 

58 

7:i 

60 

66 

66 

1.571     .75 

8.. 

29.436 

29.73 

29.04 

68.3 

67.6 

62.5 

62.8 

95 

42 

71.7 

55.2 

52 

54 

54 

53 

80 

64 

74 

72 

2.311  1.38 

0.. 

29.379 

29.78 

28.93 

44.7 

64.5 

49.8 

49.7 

85 

24 

59.2 

41.3 

37 

39 

39 

38 

74 

59 

67 

06 

.as    .40, 

N-- 

29.878 

30.14 

28.66 

36.9 

43.8 

39.6 

39.8 

69 

4 

49.4 

30.9 

20 

32 

30 

30 

78 

60 

72 

71 

2.25;     .66 

D.. 

29.896 

30.12 

28.91 

27.3 

33.5 

80.6 

30.5 

58 

1 

37.1 

23.2 

23 

26 

25 

24 

84 

72 

80 

79 

1.90     .63 

Y.. 

29.864 

80.14 

28.62 

46.8 

53.2 

49.0 

49.3 

98 

-8 

57.8 

41.6 

39 

41 

41 

40 

78 

66 

75 

73 

29.85 

SANPORD,  FLA. 
[LftUtud*.  2r  48*  N. ;  lon£itude,  81©  23'  W.) 


p.. 

H. 
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H. 

J.. 
J 
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30.032 
30.039 
29.981 
29.970 

80.46 
30.46 
30.42 
30.28 
30.22 
80.11 

29.70 

29.88 
29.66 
29.72 
29.80 
29.79 

60.9 
62.1 
64.8 
64.8 
70.3 
75.2 

63.8 

75.8 
7L6 
77.3 
80.3 
£3.1 

64.0 
65.8 
60.4 
66.5 
71.1 
74.6 

66.0 
67.9 
62.3 
69.5 
73.9 
77.6 

80 
85 
83 
90 
91 
95 

32 
44 
39 
44 
54 
64 

66.0 
77.7 
73.6 
79.6 
83.8 
87.3 

45.9 
60.6 
52.7 
60.0 
65.1 
70.0 
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50 
60 
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71 

48 
58 
50 
58 
62 
68 

47 
61 
52 
60 
65 
70 

47 
60 
51 
60 
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70 
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94 
85 
84 
87 
87 
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58 
50 
54 
56 
64 

78 
87 
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8.? 
85 

74 
79 
70 
74 
>75 
73 

1.32 
1.10 
2.22 
3.19 
3.22 
6.12 

.30| 

.30 

.87i 

1.17, 

1.26 
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SAN  FRANCISCO,  CAL. 
[Latitude,  37o  48'  N. ;  longitude,  122«  26'  W.] 


J.. 

P.. 
H  . 

A.. 

M 

J.. 

J  .. 

A.. 

S.. 

O.. 

N.. 

D.. 

Y.. 


I 


/ 


30.135 
29.989 

30.088 
29.992 
29.980 
29.854 
29.941 
29.837 
29.877 
20.  940 
:{0.010 
30.  i>9<i 
29. 978 


30.60 
30.37 
30.28 
30.25 
30.25 
30.03 
30.14 
29.98 
30.05 
30. 16 
30.  24 
30.  32 
30.50 


/ 


29.73 
29.53 
29.87 
29.70 
29.76 
29. 57 
29.82 
29.71 
29. 67 
29.74 
29.  72 
29.47 
29.47 


48.7 
43.9 
49.1 
49.9 
51.4 
03  1 
51.6 
52.  5 
54.9 
56.9 
51.4 
48.7 
51.0 


64.4 
49.4 
69.7 
60.4 
61.7 
64.8 
60.3 
61.8 
67.2 
69.9 
59.0 
54.3 
60.2 


52.4 
47.8 
54.0 
53.1 
54.2 
56.2 
53.8 
54.7 
69.0 
61.9 
55.2 
52.1 
54.6 


61.8 
47.0 
54.3 
54.5 
55.8 

5ao 

55.2 
56.3 
60.4 
62.9 
55.2 
51.7 
65.2 


73 
67 
78 
78 
97 
90 
70 
74 
89 
87 
74 
G9 
97 


42 
33 
45 
44 
46 
48 
49 
49 
50 
49 
42 
40 
33 


.58.7 
53.4 
04.0 
I 
5 


tu 

67 

62 

64.0 

70.0 

73.8 

03.  2 

.58.0 

63.6 


46.4 
42. 2 
47.7 

48.  G 

49.  G 
51.7 
50.7 
.M.l 
.53.4 
.'>4.7 
49.7 
40.  3 
40.3 


44 

40 
45 
44 
46 
49 
49 
50 
All 
4!« 
48 
44 
4< 


43 
39 
46 

4r. 

48 
.=il 
51 

51 

52 

4l>| 

47 

4:5' 

47 1 


43 
39 
46 
44 

4 

50 
50 
50 
51 
4?^ 
-18 
42 
46 


43 
39 
46 
45' 

47, 

50 1 

.f»oi 

50 

52 

49 

48: 

4:v 

47 


84 

85 
87 
8-J 
84 
8G 
92 


67 

70 
6:j 
.')9 
CA 
62 
72 
69 


72  74' 
72  76 

75  75' 
74  i  72 
79  75| 
791  76 


88  Gl 

79  r>2 
89,  67 

84  70 


86 


64 


86 

83      T. 

86 

82     .  01 

76 

7.S     .  29 

G4 

G-.      T. 

70 

78      .99 

72 

75   3.34 

7C 

7619.04 

1          1 

1.90!  .00 

9.24  3.«0 

.84   .52 

2.30  1.45 

.  06|  .  0:< 

.07i  .07 

T. 

.01 

.18 

r. 

.48- 
1.14 
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Monthly  and  yearly  meieorologieal  summarieB — Continued 

SAK  DIEGO,  CAL. 
'     [£r=63.    T=23.    h  =  42,] 


Cloudiness 
(in  tenths). 
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17 
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NW. 

13 

18 

16 

3 

8 

12 

18 

7 

19 

11 

1 

0 

1 

J. 

3.55.2i2«4 

3.7 

4,954  35 

s. 

N.,NW 

17 

6 

1 

3 

9 

12 

13 

17 

« 

14 

10 

4 

0 

n 

0 

0 
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F. 

4.02.03.4 

3.3 

4,250  24 

NE. 

NW. 

13 

12 

4 

0 

8 

8 

18 

26 

14 

14 

13 

4 

0 

1 

0 

0 
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M. 

Ml  2  4. 8*5. 3 

5.4 

5.092  30 

W. 

NW. 

4 

6 

7 

1 

7 

18 

20 

23 

4 

5 

15 

10 

0 

8 

.0 

0 

0.. 

A. 

6. 74. 0  5. 3 

5.3 

5,02ft  20 

NW. 

W. 

7 

6 

2 

2 

2 

15 

80 

21 

8 

9 

11 

11 

0 

3 

0 

0 

0.. 

U. 

[7.62.1 

4.0 

4.6 

5,  321i  20 
4.88«  20 

NW. 

NW. 

15 

0 

2 

1 

7 

17 

19 

26 

3 

8 

17 

5 

0 

1 

0 

0 

0 

•  • 

J. 

IB.  73.2 

4.2 

5.4 

NW.,N 

SW. 

14 

1 

0 

0 

0 

26 

23 

22 

7 

8 

20 

8 

0 

1 

0 

0 

0 

J. 

8.7   .8 

2.9 

4.1 

4.528 

21 

NW. 

NW. 

18 

0 

0 

0 

1 

14 

22 

29 

9 

3 

25 

8 

0 

0 

0 

0 

0 

A. 

6.91.0 

6.1 

4.6 

4,479 

24 

sw. 

•NW. 

17 

1 

0 

0 

1 

11 

18 

34 

8 

5 

23 

2 

0 

0 

0 

0 

0 

S. 

5. 9,2. 4 

2.3 

3.5 

4,020 

20 

NW. 

NW. 

17 

9 

6 

1 

3 

16 

10 

23 

8 

12 

15 

i 

0 

0 

0 

0 

0 

0. 

3.7 

3.3 

3.5 

3.5 

3,296 

181N  W.,  N 

NW. 

16 

16 

1 

0 

6 

6 

6 

27 

12 

15 

8 

7 

0 

4 

0 

0 

0 

N. 

2.3 

3  9 

2.2 

2.8 

4,239 

36 

NW. 

NE.,  B. 

9 

18 

18 

5 

6 

5 

9 

16 

8 

21 

5 

5 

0 

4 

0 

0 

0 

D. 

5i59.2 

3.^ 

4.1 

53,597 

NW. 
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88 

57 

16 

4 

47 
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94 
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1731  64 

0 

35 

0 

0 

0 

Y. 

1 

SANDUSKY.  OHIO. 
[JI  =  638.    T  =  74.    A  =68. J 


7.2 

7.4  6.817.1 

11,911 

40 

SW. 

SW. 

6 

2 

6 

2 

7 

38 

24 

8 

0 

4 

11 

16 

0 

17 

15 

27 

0 

0 

0 

J. 

8.0 

ao 

6.97.6 

9.883 

48 
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NW. 

5 

12 

10 

5 

9 

14 

12 

16 

1 

1 

12 

15 

0 

20 

0 

23 

0 

2 

1 

F. 

5.8 

6.3 

6.2 

6.1 

10,606 

50 

NW. 

14 

15 

11 

2 

4 

6 

5 

34 

2 

8 

10 

IS 

0 

10 

7 

27 

0 

1 

0 

u. 

5.0 

6.0 

3.5 

4.8 

10,460 

52 

NE. 

-^B. 

6 

8 

19 

4 

6 

18 

14 

13 

2 

7 

19 

4 

0 

11 

0 

7 

0 

1 

0 

A. 

3.3 

4.6 

4.4 

4.1 

7,147 

31 

NW. 

E. 

14 

13 

23 

11 

7 

11 

4 

8 

2 

14 

10 

7 

0 

10 

0 

0 

1 

2 

a 

M. 

6.1 

5.2 

3.0 

4.4 
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41 

W. 

£. 

7 

12 

18 

9 

16 

13 

13 

2 

0 

10 

17 
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0 

11 

0 

0 

1 

5 

0 

J. 

3.6 

4.1 
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42 
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12 

21 

9 

5 

16 

14 

11 

4 

1 

13 

15 

8 

0 

4 

0 

0 
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0 

J. 
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4.1 
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6,526 
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18 

21 

9 

11 

12 

9 

4 

6 

3 

11 

12 

8 

0 

10 

0 

0 

4 

1 

0 

A. 

6.7 

6.0 
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5.4 
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43 

N. 

NE. 

13 

18 

10 

12 

12 

10 

4 

8 

3 

10 

12 

8 

0 

12 

0 

0 

1 

2 

0 

s. 

8.6 

6.7 

5.2 

5.8 
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46 

SW. 

SW. 

8 

2 

0 

1 

21 

20 

14 

17 

1 

9 

9 

13 

0 

9 

0 

4 

0 

0 

0 

0. 

5.5 

5.1 

4.1 

4.9 

9,574 

48 

NW. 

SW. 

2 

8 

7 

0 

20 

32 

13 

7 

1 

10 

13 

7 

1 

10 

5 

11 

0 

0 

0 

N. 

7.5 

6.0 

6.4 

6.9 

7,827 

42 

W. 

SW. 

2 

3 

7 

8 

13 

29 

15 

9 

7 

3 

15 

13 

0 

0 

9 

23 

0 

0 

0 

D. 

5.7 

5.8 

4.8 

5.4 
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SW. 
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135  129170 

143  223 

133 

132 

23 

100 
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1 
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45 

122 

15 

18 

1 

Y. 

SANFORD.  FLA. 
[ff=25.    T=46.    A  =  36.1 
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4.93.4 
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S. 
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1 
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7 

6 

17 

7 

14 

9 

8 

0 
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0 

1 

0 

1 

1 

0 

J. 
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3 

13 
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4 
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12 

1 

6 

12 
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12 

6 

19 

9 

3 
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0 

0 
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0 

M. 
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3.6 
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34 

N. 

E. 
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17 

6 

12 

11 

12 

5 

1 

15 

10 

5 

0 

11 

0 

0 

0 

3 

0 

A. 
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6.12.9 

4.4 
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W. 
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13 

14 

15 

7 

16 

8 

5 

8 
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2 

0 
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0 
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M. 
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0 
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SAN  FRANCISCO,  CAL. 
[H=eO.    r=70.    A  =  69.] 


3.73.3,2.8 
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82 
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26 

8 
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4 

8 

8 

27 

5 

18 

8 
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0 
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0 

0 
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28 

w. 
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10 

12 
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15 

5 

8 
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1 

9 

10 

9 
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0 
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r. 
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28 

w. 

W. 
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3 

2!  4 

6 

15 

39 
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12 

13 

6 

0 

4 

0 

0 

0   0 

0 

M 
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4.1 
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32 
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W. 

3 

0 

1 

3 

2 

21 

47 

10 
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SANTA  Fit.  NEW  MEXICO. 
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8. 

114 

1B0 

155 

96 

184 

153 

U^ 

135 

14 

140 

153 

71 

0 

U7 

0 

11 

37 

60 

0 

Y. 

1 

8HBBVBP0RT,  LA. 
[5"=  227.    r=33.    A =40.) 


3.4)3.412.8  3. 2   5.44127 

W. 

8. 
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4 

9 

34 

11 

6 

14 

5 

18 

7 

6 
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0 

J. 
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7 

24 
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0 
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0 
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N. 
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20 

10 

8 

12 

1 

21 
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0 

M. 

2.5 
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21 
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8. 

8     3 

1 

17 

33 

8 

5 

7 

6 

22 

6 

2 

0 

4 

0 
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2 

0 

A. 
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S. 

8. 

4 

2 

2 

17 

32 

14 

8 

7 

7 

14 

14 

3 

0 

8 

0 

0'  15 

4 
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27 

N.,NE. 

8. 

6 

8 

15 

22 

26 

2 

3 

1 

8 

16 

11 

3 

0 

11 

0 

Oj  2G 

9 
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36 

E. 

S. 

4 

1 

4 

11 

31 

7 

6 

7 

22 

15 

10 

6 

0 

10 

0 
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7 
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12 

6 

5 

27 

22 

7 

4 

2 

8 

13 

14 

4 

0 

8 

0 

0'  23 

2 
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24 

E. 

8. 

10 

5 

9 

20 

24 

7 

5 

'4 

6 

18 

10 

2 

0 

7 

0 

0    19 

1 
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N. 

22 

14 

7 

12 

18 

2 

3 

5 

10 

18 

7 

6 

0 

5 

0 
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0 
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23 

NW. 

8. 

13 

11 

8 

10 

16 

4 

8 

12 

8 

14 

9 

7 

0 

7 

0 
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0 
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25 

W. 

N. 

23 

4 

10 

11 

16 

1 

13 

16 

0 

6 

9 

16 

0 

18 

1 
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2 
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4  0  A  .'i  *!  ft  a.  g 
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8. 
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63 
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81 

73 

96 

83 
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68 

0 
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1 

23  114 

36 

O.Y. 

1      1      1 

1 

i 

1 

1 

SITKA,  ALASKA. 


7.8  7.317.3:7.5 

8,543 

56 

NW. 

B. 

1 

8 

87 

21 

2 

3 

1 

12 

8 

3 

9 

19 

0 

19 

9 

21 

0 

0 

0 

J. 

5.05.65.06.2 
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40 

SE. 
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4 

31 

21 

11 

9 

0 
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8 

9 

10 

8 

10 

0 

13 

11 

28 

0 

0 

0 
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E. 

0 

8 

27 
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E. 
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8 

16 

3 

16 
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8.0 
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14 

17 
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0 
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14 
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ManiMjf  and  yearly  fMieorologieal  9umnuirie9 — Continaed. 

SPOKAKB  FALLS,  WASH. 
[Lfttitade,  47o  40'  H. ;  longitade,  117«>  25^  W.] 


PreMure. 

Tenperstiire. 

, 

Dew  point. 

1l4^1ative 
humidity. 

Preeipi- 
tation. 

i 

Mean. 

• 

s 

1 

I 

• 

a 

s 

• 

a 

0 

a 

• 

a 

0 
0 

• 

a 

a 

n. 

• 

a 

• 

p. 

• 

« 

a 
§ 

1 

• 

a 
1 

.9 

• 

a 
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•g 

• 

a 
0 

1 
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• 

a 

m 
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• 
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• 

1 

• 

a 

4 
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a 
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• 

a 

• 

p* 

• 

• 

1 

m 
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^ 

3 

t- 

eo 

s 

» 

i 

^ 

^ 

9 

t- 

« 

e 
?-• 

o 

o 

r* 

m 

o 

^ 

H 

In. 

In. 

In. 

In, 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

In. 

J .. 

27.848 

28.86 

27.15 

28.0 

94.3 

82.4 

81.6 

61 

9 

38.0 

26.2 

26 

29 

29 

28 

87 

82 

87 

85 

1.91 

0.51 

F.. 

27.910 

28.20 

27.39 

12.6 

23.0 

19.8 

18.5 

68 

-11 

27.8 

8.7 

8 

20 

16 

16 

83 

88 

87 

86 

1.64 

0.63 

M  . 

28.013 

28.52, 

27.60 

36.7 

48.0 

44.0 

42.6 

66 

15 

53.8 

31.9 

82 

42 

89 

87 

86 

81 

82 

83 

2.50!  0.57 

A.. 

27.937 

28.36 

27.48 

39.6 

62.7 

48.7 

47.0 

86 

26 

60.2 

35.9 

85 

40 

39 

38 

85 

65 

70 

73 

1.83   0.51 

M  . 

27.964 

28.36 

27.63 

44.6 

62.8 

62.0 

56.6 

05 

80 

60.0 

41.4 

83 

47 

46 

42 

67 

68 

68 

611  1.06  0.7'J 

J. 

27.913 

28.27 

27.81 

49.8 

68.0 

65.3 

60.2 

94 

38 

73.0 

46.4 

42 

60 

63 

48 

77 

58 

67 

67  2.061  0.62 

J.. 

27.990 

28.14 

27.80 

64,3 

78.3 

77.3 

70.0 

94 

41 

84.4 

52.2 

46 

50 

50 

49 

74 

39 

40 

51    1.41,  1.05 
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27.912 

28.16 
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97 

43 

81.9 

62.3 

49 

63 

53 

62 

78 

47 

62 

59 
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46.5 
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84 

32 
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42 

48 

49 

46 

86 

57 

60 

71 
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88.0 
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69 

12 
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35 

39 

40 

88 

89 

64 

76 

76 
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28,087 
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32.0 
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59 

10 

44.6 

27.4 

29 

31 

33 

81 

90 

60 

85 

81 

D.. 

27.989 

28.61 

27.31 

80.8 

34.8 

33.4 

83.0 

63 

16 

88.7 

26.1 

27 

28 

29 

28 

87 

77 

85 

83 

2.88  0.60 

Y.. 

27.978 

28.61 

27.15 

38.9 

52.7 
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47.2 

97 

-11 

68.3 

35.3 

34 

40 

40 

88 

82 

66 

72 

73 

20.10^ 

8PEINGFIELD,  ILL. 
[Lfttitade,  39o  48"  N. ;  longitude,  W>  ZV  W.] 


J.. 

29.337 

29.93 

28.66 

19.3 

27.1 

28.7 

23.4 

61 

-18 

84.6 

12.9 

12 

18 

15 

15 

71 

68 

70 

70 

1.09 

0.60 

F.. 

29.462 

30.08 

28.55 

31.8 

3&d 

35.9 

35.3 

65 

0 

45.1 

25.8 

25 

80 

28 

28 

76 

71 

72 

73 

4.26 

0.86 

M 

29.398 

29.81 

28.87 

86.1 

46.4 

40.6 

40.7 

71 

18 

50.1 

81.2 

27 

82 

81 

30 

72 

68 

70 

67 

1.41 

0.60 

A.. 

29.302 

29.67 

28.74 

46.4 

62.8 

66.3 

65.2 

84 

26 

66.4 

43.0 

38 

43 

44 

42 

72 

51 

65 

63 

2.89 

1.22 

M  . 

29.307 

29.61 

28.94 

69.0 

74.6 

67.1 

67.2 

80 

47 

77.6 

67.2 

64 

66 

66 

56 

80 

54 

70 

68 

1.92 

0.62 

J.. 

29.326 

29.62 

29.09 

65.1 

80.7 

72.1 

72.6 

06 

51 

83.7 

62.2 

59 

62 

63 

61 

82 

54 

74 

70 

3.07 

2.13 

J.- 

29.313 

29.46 

29.15 

70.8 

88.6 

79.6 

79.7 

100 

58 

91.6 

6a2 

65 

70 

69 

68 

83 

56 

71 

70 

1.01 

0.87 

A.. 

29.332 

29.60 

29.14 

65.3 

83.5 

74.2 

74.3 

07 

49 

85.6 

63.2 

58 

58 

69 

58 

79 

45 

60 

61 

L05 

0.84 

8.. 

29.395 

29.72 

29.06 

68.6 

73.2 

66.0 

66.0 

96 

87 

76.4 

66.1 

63 

63 

65 

54 

84 

65 

69 

69 

2.89 

0.89 

O.. 

29.424 

29.88 

28.92 

42.7 

58.1 

60.8 

60.4 

84 

20 

01.0 

40.3 

87 

39 

40 

30 

82 

62 

68 

67 

0.85 

0.44 

N.. 

29.414 

29.96 
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34.0 

48.0 

4L5 

41.2 

77 

4 

62.6 

a30.4 

26 

28 

30 

28 

74 

48 

66 

63 

1.86 

0.72 

D.. 

29.393 
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28.77 

25.0 

32.2 

27.7 

28.8 

66 

-10 

35.8 

20.8 

19 

23 

22 

21 

79 

69 

78 

75 

3.33 

1.13 

Y.. 

29.367 

80.08 

28.55 

46.2 

69.4 

52.9 

62.8 

100 

-18 

63.4 

42.6 

40 

43 

43 

42 

78 

67 

70 

68 

25.16 

SPRINGFIELD,  MO. 
[LiUltade,  37o  12'  N. )  longitade,  93»  IS'  W.] 


J  .. 

F.. 

M  . 

•••••• 

A 

M 

J 

J  , 

A 

S 

O.. 

N.. 
D.. 
Y 

28.678 
28.669 
28.610 

28.98 
29.08 
29.16 

28.28 
28.34 
28.05 

46.3 
37.9 
26.9 

63.6 
54.7 
36.7 

64.1 
44.9 
80.9 

64.7 
45.8 
3L6 

88 
79 
64 

21 

8 

-5 

66.9 
59.0 
42.2 

43.4 
34.8 
23.3 

41 
30 
23 

46 
36 
28 

44 

32 
25 

44 

83 
26 

83 
76 
86 

54 
54 
73 

69 
63 

81 

68 
64 
80 

2.08 
3.27 
2.39 

1.35 
2.51 
L06 

TATOOSH  ISLAUD,  WASH. 
[LAtitude,  480  23'  N. :  longitude,  124^  44'  W.] 


J  ..29.799 
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42.9 

51 

81 
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39 
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38 
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29 
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81 

78 

80 
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3.66 
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33 
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30 
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39 

86 

81 

84 

84 
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45.6 
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80 
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49.6 

54.1 

63.3 

52.3 
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46 

40   40 

48 

88 

82 

83 
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0.35 
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53.9 

68 

46 

59.9 

49.3 

:o 

54    51 

52 

97 
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01. 24 10. 61 
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57.3 

54.8 

54.7 

66 

44 
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51 
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53 

97 

92 
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S  .- 
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62.5 

52.6 

70 

42 
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48.3 

49 
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50 

91 

83 
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29. 9:{8 
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45.9 

58   Za   49.8'  42.7 
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Monthly  and  yearly  meteorological  summaries — Continued. 

SPOKANE  FALLS,  WASH. 
(ir=l,909.    T=67.    A=48.J 


Cloadiness 

(in  tenthB). 

m 

B 
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a 
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^ 

■ 
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w^ 
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6.8 

5.7 
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6.0 
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5.7  6.4 
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4.9 
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5.9 
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7.4 

7.8 
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6.0 

5.0 
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3, 518  25 
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2.  614  24 
4, 433  26 
34,49) 


Number  of  days 
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4,609 
4,907 
5,125 

4,470 


4.6'5.1   4,975 
-  "  "   3, 917 


5.5 
2.8 

6.9 
4.2 


5.7 
4.1 

6.9 
5.2 


6,407 

5.774 
72,320 


8W. 

SW. 

WW. 

8W. 

NE. 
NB. 
NE. 

NB. 

NE. 
S. 

SW. 

SW. 
SW. 


4 
6 
6 
3 
8 
6 
8 


14 


8 

13 
19 
19 
40 
26 
24 

34 


81  28 
1 


11 
11 


6 

8 

6 
9 
3 
9 

4 

6 

13 
2 


68i23474 


8 
49 


25 

17 
7 

13 

10 
9 

11 

8 

7 
26 


34 

18 
11 
22 
12 
18 
21 

6 

11 
19 


6  38 


12 
151 


38 
243 


13 
7 
14 
12 
8 
13 
15 

6 

10 
22 

16 

16 
152 


8 
9 

26 
6 
2 
5 
3 

12 

9 
11 

10 

5 
101 


0 
1 
0 
0 
11 
2 
1 


0 
0 

3 

0 
22 


4 

1 

7 

5 

14 

10 

16 

11 

10 
7 

12 

4 

101 


12 

IS 
15 
20 

12 
15 
13 

13 

9 

11 

13 

9 

157 


15 

12 

9 

5 
5 
5 


10 
13 


18 
106 


19 
21 
10 
12 
12 
12 
8 

8 

12 
11 

9 

11 
145 


17 
13 
5 
0 
0 
0 
0 


10 
50 


30 
25 
25 
6 
0 
0 
0 


0 

8 

14 

25 
133 


0 
2 
0 

o;o 

14 

1    5 

12  6 

6 

1 
0|  0 

0   0 


0 
21 


0 

21 


J. 

F. 

&(. 

A. 

a. 

J. 

r. 


8. 
O. 

D. 
T. 


TOPEKA,  KANa 
[JEr=-.    T=4.    M.] 


J. 

F. 

M. 

A. 

K. 

3.8 
2.7 
5.5 

Owl 

2.8 
3.5 

4.8 

4.0 
3.5 

5.8 
5.6 
2.3 
4.7 
4.7 

4.6 
L8 
3.1 
3.8 
2.9 
3.6 
3.9 

4.1 
2.7 
4.8 
5.2 
2.7 
3.9 
4.5 

14 
17 
7 
11 
20 
13 
13 

9 

14 

17 

11 

8 

U 
9 

7 
0 
7 
8 
3 

6 
9 

0 
0 
0 
0 
0 
0 
0 

12 
7 
12 
11 
7 
6 
9 

0 
0 
0 
0 
0 
1 
7 

0 
0 
0 
0 
6 
15 
28 

11 

24 

12 

6 

I 
0 
0 

6 
2 
6 
5 
0 
0 
1 

0 

0 
0 
0 
0 
0 
0 

J. 

A. 

S, 

0. 

N. 

D. 

Y. 

UNIVERSITY,  MISS. 
\H=—.    T=4.    A=4.) 


J. 

F. 

M. 

A. 

^ 

Nf. 

2.6 
3.7 
1.9 
3.7 
4.2 
3.9 
6.2 

4.5 
t.5 
4.0 
4.8 
2.7 
3.4 
7.0 

4.2 

.*).« 

15 

12 
18 
14 
18 
17 
3 

8 
14 
10 
10 
6 
5 
13 

7 
5 
3 

0 
0 
0 

17 
15 

0 
U 
0 
0 
0 
0 
2 

0 

0 
0 
0 

1 

5 
12 

13 

19 

20 

10 

0 

0 

0 

6 
4 
3 
0 
0 
0 
0 

0 

J. 

3.7  4.0 

2.  7li.  fl 



•  •  •  •      -  • 

J. 
A. 

2.7 
2.6 
3.3 
7.2 

3.7 
1^.2 

.  •  .  •  • 

•••«.• 

0   0 

7  0 

8  0 

Ik 

3.5 
6.8 

0 

N. 

15 

0 

0 

D. 

Y. 

__ 

^■H* 

^^^ 

276 


REPORT   OF   THE   CHIEF   SIGNAL   OFFICER. 


Monthly  and  yearly  meteorological  aummaries — CoDtinaed. 

VALENTINE,  NEBR. 
[Latitude,  42°  SC  N.;  longitude,  100°  32'W.] 


PreBsare. 

Temperature. 

Dew  point. 

Relative 
humidity. 

Precipi- 
tation. 

i 

Mean. 

• 

8 

a 

• 

a 

• 

• 

a 

• 

a 

s 

0 

o 

• 

• 

a 

• 

.1 

0 

a 

d 

1^ 

i 

• 

OS 

• 

a 

p. 

09 
O 

■ 

a 

• 

p< 

o 
o 

• 

i 

a 

"3 

o 

0 
a 

a 
o 

s 

a 

... 

• 

a 

• 

• 

a 

d 

CO 

o 

■ 

a 

o 

O 

o 

• 

a 
d 

a 

« 

p. 

• 

a 

• 
o 

• 

t 

H 
In. 

« 

H 

J9 

In. 

In. 

In. 

o 

,  o 

o 

o 

o 

In. 

J  .. 

27.154 

27.74 

26.43 

9.4 

21.4 

14.3 

15.0 

50-30 

28.8     1.6     5 

12 

9 

8 

82   68 

80j  77 

.29  0.09 

F.. 

27.295 

§7.79 

26.51 

5.1 

21.1 

12.1 

12.8 

56-22 

26.41  -1.4-2 

9 

4 

4 

72 

60 

71    68 

.41   0.251 

M.. 

27.331 

27.84 

26.88 

27.8 

43.8 

35.7 

35.8 

73-6 

4a  8j  25.7 

16 

22 

22 

20 

02 

44 

60   55 

.23   0.181 

A. 

27. 173 

27.58 

26.63 

38.2 

54.8 

4&4 

47.1 

1    89   14 

60.1   35.4 

25 

32 

82 

.'JO 

65 

47 

58   .'i7 

2.52   1.06 

M.. 

27.237 

27.71 

26.69 

51.5 

69.9 

62.0 

61.1 

j    88   22 

75. 2,  47. 1 

42 

42 

44 

43 

74 

41 

54,  66 

2.60   1.41 

J  .. 

27.233 

27.54 

27.02 

61.5 

76.8 

;  70.1 

69.5 

04 

40 

81. 0;  67.2 

53 

53 

55 

51 

76 

46    60'  61 

3.89   2.00 

J.. 

27.302 

27.50 

27. 05 

63.1 

79.8 

74.1 

72.3 

97 

38 

85.0 

50.7 

56 

54 

56 

5o 

79 

46 

55.  60 

2.53    l.OO 

A.. 

27.281 

27.56 

27.01 

59.7 

74.6 

67.6 

67.3 

96 

38 

78.8 

48.5 

55 

55 

56 

55 

85 

54 

60   69 

2.94   1.02 

8  . 

27.339 

27.69 

26.04 

52.5 

70.5 

61.7 

,  61.6!    93 

32 

74.  o'  50.3 

46 

47 

48 

47 

80 

48 

63   64 

1.36   1.02 

0.. 

27.345 

27.75 

26.81 

34.9 

55.1 

43.8 

,  44.6     87 

3 

57.8'  31.5 

28 

28 

31 

29 

77 

41 

63 

61 

.57   0.28 

N.. 

27. 319 

27.05 

26.74 

23.4 

46.2 

32.2 

!  33.9     75-32 

50.3   19.0 

14 

16 

19 

16 

73 

39 

62 

68 

.13   0.13 

D.. 

27.265 

27.68 

26.74 

14.7 

26.9 

18.3 

20. 0 

52-29 

31.4     8.3 

0 

16 

11 

11 

78 

63 

74 

72 

.53   0.35 

Y.. 

27.273 

27.84 

26.43 

36.8 

53.4 

45.0 

45.1 

97-32 

58.1 

31.2 

29 

32 

32 

31 

75 

60 

64 

63 

18. 00  . .  - 

1 

VJCKSBURG,  MISS. 
[Latitude,  32°  22' N.;  longitude,  90°  53'  W.j 


J.. 

29.911 

30.39   29. 2» 

39.2 

53.3 

40.6 

46.4 

76 

10 

56.8 

36. 4 1  33 

33 

34 

33 

78 

61 

65 

65 

3.62 

1.41 

F.. 

29.946 

30.29!  29.42 

55.  2 

63.8 

58. 7 

59.2 

8u 

38 

68.2 

51.4 

50 

49 

49 

49 

84 

61 

73 

73 

4.13 

2.63 

M.. 

'29.  842 

30.19   29.61 

52.7 

G7.3 

61.1 

60.4 

8(»   37 

70.1 

50.0 

45!  46 

46 

4.5 

76 

49 

58 

61 

2.77 

1.13 

A.. 

29.831 

30. 14    29.  29'  r,7.  ll 

7.-..  f) 

67. 1 

66.6 

9J1  4a 

77.8 

5.5. 1 

49    50 

52 

r.o 

76 

43 

59 

5'j 

0.75 

0.67 

M.. 

29.760 

29.95'  29.541  68.0 

82.4 

74.2 

74.9 

91    58 

84.7 

65.  5 

641  64 

65 

04 

87 

56 

74 

72 

5.40 

1.61 

J  .. 

29.748 

29. 9()|  20.  55   72.  7 

86.4 

76.9 

78.7 

97 

61 

8X.8 

69.  7|  68 

C8 

08 

08 

85 

50 

75 

72 

2.99 

L06 

J.. 

29. 793 

29.  G8   29. 02   74.  0 

86.3 

78.8 

79.9 

95 

68 

89.7 

72.8;  72 

74 

7;< 

73 

92 

67 

84 

81 

4.11 

1.03 

A.. 

29.  744 

29.  89!  29.  .56   TS.  2 

88.1 

78. .'{ 

79.9 

95 

04 

89.7 

71.7' 

70 

70 

71 

71 

80 

57 

80 

76 

2.44 

1.62 

S.. 

29.801 

29. 95!  29. 40   67.  0 

81.0 

75. 3 

7.5.9 

90 

52 

86.5 

67.1 

64 

60 

66 

OG 

88 

56 

74 

73 

4., 55 

2.46 

o.. 

29. 855 

30.08    29.54   55.2 

70.5 

62.  (' 

62.6 

88|  .34 

72.5 

.53. 7 

52 

5Ji 

55 

54 

90 

G2 

80 

77 

2.99 

L33 

N.. 

29. 910 

30.30   29.63   49.0 

65.  r> 

50. 7 

67.1 

81 

27 

68.2 

46.4 

44 

45 

45 

45 

84 

51 

66 

67 

1.43 

1.19 

D. 

29. 862 

30.43    29.31    42.2 

50.  2    46. 5 

40,3 

7:5 

53.4 

39.  8 

38 

41 

41 

40 

87 

74 

82 

81 

7.07 

1.57 

Y.. 

29.  BSi 

30.43   29.29   58.9 

72.8    65.  i: 

05.6 

97 

10 

75.5 

56.7 

54 

55 

55 

55 

85   57 

1 

72 

71 

42.25 

WALLA  WALLA,  WASH. 
[Latitude,  46°  N.;  longitude,  llS©  20*  W.] 


J  . 
F. 
M. 


M. 

J  . 
J  . 

A. 
H  . 
O. 
N. 
D. 
Y. 


28. 898 
28. 940 
29.0U7 

28.  916 

28.916 
28.871 
28.017 
28.840 
28. 928 
29. 085 
20. 040 
2a  050 
2a  943 


20.34 

29. 23 
29. 43 

29.35 

29.26 
29.  21 
•JO.  10 
29.141 
29.18 
29. 43 
29. 47 
29.57 
29. 57 


2a  22 
28.  39 
28. 54 

2a  34 

28.  52 
38. 50 
2a  74 
28.  57 
28.60 
28. 59 
28.65 
28. 24 
28. 22 


30. 5 
19.9 
44.  3 


44. 


51.2 
53.4 
62.5 
60.7 
53. 4 
45.7 
37.4 
37.5 
45.8 


43.2 
25.3 
53.7 

55.3 

65.9 
69.6 
81.9 
77.9 
06.2 


43.9 
42.0 
56.9 


40.2 

41.0 

57 

20 

4a  3 

34.0 

30 

30 

31 

31 

71 

61 

23.7 

23.0 

67 

-  3 

30.1 

16.4 

16 

17 

17 

17 

87 

75 

50.7 

49.0 

72 

21    59.5 

40.7 

33 

34 

36 

34 

66 

50 

54.6 

51.5 

81 

29   03.0 

41.8 

35 

32 

34 

34 

71 

45 

65.6 

GO.  9 

90 

37 

72.8 

4a  8 

37 

35 

40 

37 

61 

35 

6a  8 

63.9 

96 

44 

76.2 

51.8 

42 

38 

44 

41 

66 

35 

82.0 

75.5 

98 

4» 

88.8 

60.6 

44 

44 

44 

44 

52 

27 

77.9 

72.2 

98 

44 

85.6 

5a  9 

44 

46 

40 

45 

55!  34 

64.0 

61.2 

84 

38   73.8 

50.7 

43 

45 

46 

45 

70 

48 

52.  5 

51.9 

72 

24 

62.7 

41.8 

38 

40 

42 

40 

77 

55 

41.2 

40.8 

68 

13 

40.2 

34.2 

32 

35 

35 

34 

82 

73 

40.2 

39.9 

63 

20 

46.8 

33.4 

29 

30 

31 

30 

75 

65 

55.1 

52.6 

00 

-  3 

63.1 

42.8 

35 

36 

37 

36 

60 

50 

72 
81 
59 

40 

43 
45 
29 
35 
56 
60 
81 
73 
58 


68 
81 

58 


2.36  0.74 
1.78  0.40 
1.83!  0.40 


55  1.  57  0. 38 


46 
49 
36 
42 
58 
67 
79 
71 
59 


1.08 
2.12 
0.C3 


a  61 
0.69 
0.03 
0.71;  0.68 
1.55!  0.64 
1. 52;  0.  72 


3.06 
2.83 

20.44^. 


1.31 
0.86 


WASHINGTON  CITY. 
[Latitude,  38^  64'  H ;  longitude,  77o  3'  N.  W.] 


J  . 
F. 
M. 
A. 
M. 
J  . 
J  . 
A. 
S  . 

o. 

N. 
I>. 

y. 


29.068 
30. 126 
29. 897 
29.  916 
29.  927 
29.912 
29.  877 
21).  8S1) 
30.015 
29.  950 

29.  994 

30.  038 
29.959 


30.56 

30.  80 
30.  62 
30.53 
30.  23 
30.24 
30.  10 
30.10 
30.  'A-2 
.^0.  :!(! 
30.  70 
30.81 
30.81 


20.38 
29. 31 
20.39 
29.  24 
29.53 
29.  54 
29. 62 
29.  t:2 
29.  50 
20.  40 
29.  30 
29. 83 
20. 24 


28.6 

37.9 

32.2 

32.9 

67 

6 

35.2 

43.4 

3a] 

3a  0 

73 

19 

33.3 

44.2 

3a  1 

3a  5 

65 

21 

45.3 

5a  6 

50.8 

61  6 

84 

28 

62.3 

76.0 

65.4 

67.9 

89 

50 

GO.  G 

79.  5 

70.1 

72.1 

95 

50 

75  7 

87.6 

7a  1 

80.  5 

ion 

VA 

G8.  5 

79.9 

71.1 

73.2 

92 

51 

59.  1 

72.3 

63.6 

65.0, 

9(1 

40 

50.  2 

C,2.  4 

5:{.  0 

.55.  4 

85 

31 

39.1 

51.7 

4:{. !) 

4  4.9 

70 

23 

33.  5 

42.2 

30.  U 

37.2 

59 

14 

49.8 

61.3 

53.4 

54.8 

103 

6 

4L3 

47.7 

46.7 

61.3 

7a  2 

81.1 

89.  ll 

82.0 

74.  3 

64.8 

5:5.8 

43.7, 

63.7 


23.5 

31.8 
30.8 
42.1 
58.0 
61.8 
71.7 
G4. 6 
50. 7 
46.8 
30.8 
29.9 
46.2 


23 

22 

28 

30 

24 

24 

37 

37 

56 

55 

59 

59 

69 

69 

G:i 

02 

.5;{ 

54 

42 

41 

31 

31 

27 

27 

42 

42 

23  23 

28  29 
25  24 
37'  37 
57'  56 

61    60| 

71  70 
641  03; 
58  55 
44  42 
30  30; 
281  27 
44!  43 


78 
78 
70 
74 
80 
78 
81 
82 
82 
70 
74 
78 
78 


56 
63 
48 

48 
51 
52 
66 
57 
54 
50 
47 
58 

63; 


2.39 
3.42 
3.83 


69  68 
71'  71 
61  60 
G3  62i  3.24 
77  69  2.50 
r8    2.  !>0 


74 

79 
79 
82  73 
72  60 
UO  60 
74;  70 
72j  68 


;{.  -J 9 
2.34 
3  12 
L82 
1.81 
4.31 
35.08 


0.98 
0.69 
1.54 
l.Ol 
0.76 
l.,5S 
1.16 
1.41 
0.88 
1.14 
0.76 
0.92 
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Monthly  and  yearly  meteorological  8umma?*ie« —Continned. 

VALENTDfB,  KEBB. 
[J7=:2,614.    r=37.    ^=8.] 


CtoadineM 
(In  tenths). 


a 

4 


a 


3.3  6, 

5.:.  4. 

5.4  6. 
3.  .'>  3. 

5. 8  .J. 

3. 9  4. 


0  3. 
13. 
7  3. 
3  4. 
92. 
5  4. 
33. 


^ 


Wind. 


o 


8  4.4 
4;3.7 
2  4.5 
4:>.4 
.');3.  3 
Oj4.  4 

9  4.0 


a 

H 


2.9  5. 

13.  A  Tk 

i5  2'r>. 


0.068144 

8,890  63 
11,345!65 
10,340  58 
10. 553  66 

9,648:72 

7,086 


'70 


f 


4  4. 


0  3. 

0\>. 
o::. 
14. 
8:». 

I 


SW. 

N. 
NW. 

N. 

NW. 

SW. 

NW. 

fNW.i 

If! 

8,86748!nW.,S 
9, 1C954SW.,N. 
7. 648  64 1   NW. 
8,900  481   NW. 
109,022*. 


3,4.7,5.1'    7.60848 


44. 2 
6;  3. 6 
1  X  8 
G5.0 
6  4.  3 


o 


SW. 

N. 

N. 
NW. 
NW. 

S. 

S. 

SE. 
S. 

w. 

NW. 
NW. 
NW. 


o 


o 


14 
20 
16 
10 
9 
10 
10 

13 

17 
12 
11 
10 
152 


3 

o 

11 
6 
9 

5 
12 

8 

8 
5 
1 
0 
70 


5 
4 

9 

13 

4 

8 
12 

13 


4i 


S3 

o 


8!  10 


8 

9 

11 

18 

13 

21 


15 
10 
21 

28 
24 

19 


24 

8 


10 
7 

0     6     9 

6;    4     7 

89 119  180 


■*i 

« 

« 

i» 

.a 

*i 

ot 

09 

0 

a 

s 

^ 

26 

12 

15 

10 

11 

10 

6 

7 

9 

8 

4 

7 

6 

3 

8 

2 

6 

6 

13 

23 

15 

17 

10 

18 

to 

I 


eS 


Number  of  daya— 


21 
13 
13 
291 
22 
9 
12 

6 

5 
22 

24 

34 

1291231210 


3  8 

2  16 

0  13 

0  7 

0  17 

1;  7 

1,  10 

8,  8 


7|  15 
i;  16 
l'  14 
3  8 
22139 


• 

rf 

t» 

§ 

1 

1 

o 
a 

1 

^ 

> 

-a 

• 
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WHIPPLE  BAERACKS,  PRESCOTT.  ARIZ. 
[Latitude,  34°  33'  N. ;  longitude,  112o  28'  W.  j 
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WOODS  HOLL.  MASS. 
[Latitude,  41o  S3'  N. ;  longitude,  70©  40*  W.] 
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ManiMy  and  yearly  meteorological  «ii)iiii»aria9— Continued. 

WHIPPLB  BARRICKS,  PRE8C0TT,  AKIZ.     ' 
[£r=6,389.    T=7.    fc=8.J 
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Monthly  and  yearly  meteorological  summaries — Continned. 

YANKTON,  DAK. 
[Latitude,  129  W  N. ;  longitade,  97o  2»  W.] 
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YANKTON,  DAK. 
[J5r=  1,234.    T=35.    fc=2«.] 
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APPENDIX   No.   23. 


Mean  of  the  maximum  and  minimum  temperature  (in  degrees  FaikrenKtit)  at  the  cotton* 
region  etatUtns  of  the  Signal  Serviee,  U,  S.  Army,  from  May  to  Oetoher,  1887,  inclueive, 

[These  means  are  obUined  by  diylding  the  Bum  of  the  daily  readings  of  self-registeiinff  thermemeten 
by  the  number  of  obseryations  taken,  one  daily,  at  5  p.  m.,  oentnl  time.] 


States  and  stations. 


Alabama: 

Calera 

Decatar 

Eofala 

Byerjrreen ....... 

Fort  DeDoait  — 

OreevdUe 

LiTingston 

Marlon 

(h>elika 

Pine  Apple 

Soottsborongh . .. 

Selma 

Tnsoumbia 

Arkansas: 

Arkansas  City... 

Brinkley 

Devall'sBhiff.... 

Forrest  City 

Helena .......... 

Kensett 

MalTem 

Honticello 

xi  e  wport . ........ 

PineBlnfT 

Prescott 

RassellyiUe : 

Texsrkana 

Florida: 

Live  Oak 

Georgia: 

Albany 

Allapaha 

AbDens  ......... 

Bainbridge 

Gamak 

Gartersrille 

Colambas 

Bastman 

Fort  Gaines 

OainesvlUe 

Griffin 

Jessnp 

Maoon 

MUlen 

Newnan 

Qnitman 

SmithTiUe 

ThomasTiUe 

Tooooa 

Union  Point 

Washington .... 

Way  Cross 

Waynesborongh . 

West  Point 


Kay. 


Max. 


90.3 
8&3 
82.0 
87.6 
87.2 
87.6 
87.6 
85.6 
86.2 
8&0 
85.2 
86.9 
85.7 

(») 

85.5 

80.0 

85.2 

81.5 

82.2 

(«) 

87.7 

85.0 

<? 
(") 

84.4 
86wl 

87.6 

88.1 
86.1 
88.2 
86.9 
80.0 
84.9 
86.7 
88.2 
88.6 
81.4 
85.3 
89.1 
87.9 
88.8 
87.9 
88.9 
90.7 
86.7 
82.3 
84.0 
89.3 
87.7 
85.6 
86.0 


Min. 


67.6 
69.8 
64.2 
65.4 
63.9 

(«) 

92.3 

63.9 

63.2 

61.3 

56.5 

64.4 

59.3 

(*) 

68.1 

68.9 

47.3 

58.5 

59.8 

(•) 

50.8 

50.0 

C) 

(») 

61.3 

56.1 

66.5 

63.4 

61.6 

60.5 

63. 

60.6 

60.8 

65.6 

62.1 

64.3 

56. 6 

63.7 

62.9 

63.5 

63.8 

61.9 

65.0 

62.5 

67.3 

58.8 

60.9 

60.0 

64.7 

60.6 

62.8 


June. 


Max. 


918 
92.7 
87.1 
01.6 
90.0 
89.4 
92.0 
90.2 
90.4 
91.8 
87.9 
90.1 
90.1 

93.4 
90.9 
87.7 
80.6 
89.8 
85.9 
90.5 
90.2 
87.4 
90.5 
80.3 
88.7 
87.6 

90.0 

91.1 

89.5 

02.3 

89.5 

89.8 

88.1 

89.8 

92.1 

90.9 

85.5 

88.6 

92.1 

91.8 

93.8 

91.31 

91. 7i 

92.91 

87.3! 

87. 2j 

87.8; 

91.9 

91.0 

00.3 

89.5 


Min. 


Jnly. 


Max. 


60.2 
63.6 
67.8 
58.7 
68.1 
67.8 
65.9 
70.9 
66.4 
65.3 
68.0 
66.0 
60.1 

66.3 
70.3 
68.9 
47.4 
65.2 
63.9 
61.0 
53.6 
64.1 
69.2 
68.2 
64.9 
58.7 

68.7 

09.2 
67.0 
64.5 
60.0 
66.1 
64.5 
70.3 
67.9 
67.6 
63.1 
68.0 
68.4 
67.9 
68.9 
65.5 
70.4 
67.0 
61.5 
63.9 
66.0 
65.9 
70.8 
68.8 
67.3 


Min. 


94.8 
93.7 
86.2 
92.6 
90.6 
90.9 
92.4 
92.3 
91.1 
91.4 
90.1 
88.2 
91.6 

94.0 
94.3 
90.1 
93.81 
93.6 
90.5 
97.7 
92.8 
92.2 
94.3 
91.5 
95.0 
92.4 

94.3 

92.6 
91.1 
93.0 
91.2 
90.7 
88.4 
89.9 
93.7 
93.0 
86.7 
88.9 
05.6 
92.5 
93.6 
92.9 
92.6 
94.8 
90.8 
88.5 
80.2 
93.0 
9&4 
91.6 
90.7 


Angnst. 


6ao 

69.1 
72.4 
62.0 
72.1 
71.8 
70.7 
71.7 
70.2 
72.0 
60.1 
72.4 
68.5 

71.7 
76.0 
62.1 
50.3 
70.5 
69.6 
65.3 
59.1 
67.6 
71.4 
72.2 
69.6 
68.7 

73.6 

74.5 
71.2 
71.4 
74.2 
71.3 
70.9 
74.2 
70.7 
72.7 
67.6 
75.6 
73.1 
73.0 
72.8 
70.7 
72.8 
72.3 

oas 

69.7 
70.3 
71.0 
75.0 
73.5 
72.5 


Min. 


92l!3 
85.9 
92.6 
90.2 
01.1 
92.6 
91.3 
89.2 
91.7 
89.1 
91.2 
91.8 

94.7 

02.5 

90.3 

91.3 

91.6 

78.8 

04.5 

93.7 

90 

02.8 

89.6 

91.7 

91.3 

92.2 

94.8 

89.4 

80.4 

90.6 

87.3 

87.7 

88.8 

00.2 

01.4 

84.4 

87.3 

03.3 

90.8 

92.0 

90 

92 

93 

92 

84.6 

85.9 

88.8 

92.2 

88.5 

88.2 


0) 

66.7 

69.6 

60.4 

70.5 

70.0 

70.4 

69.7 

69.5 

70.1 

67.4 

00.5 

66.1 

70.9 
72.3 
62.6 
64.8 
69.2 
67.1 
58.8 
60.1 
62.1 
70.2 
71.4 
68.4 
68.3 

72.4 

73.2 
70.8 
68.1 
72.8 
60.3 
68.6 
72.2 
68.1 
70.9 
65.5 
70.1 
72.4 
71.5 
70.9 
68.2 
70.8 
70.2 
64.2 
67.0 
67.9 
67.7 
73.1 
71.6 
69.8 


September. 


Max. 


S 


.6 
84.2 
87.4 
85.9 
87.3 
H9.4 
86.0 
83.0 
84.2 
85.6 
87.8 
86.3 

89.0 
80.4 
87.3 
84.5 
87.3 
86.7 
80.5 
88.7 
85.9 
88.1 
84.6 
85.7 
91.0 

88.4 

88.0 

85.5 

84.8 

86 

83 

83.4 

86.1 

86 

87.8 

8T.0 

8^ 

87 

85 

87.0 

85.4 

87.4 

88.3 

88.4 

80.4 

82.0 

86.5 

86.1 

84.0 

83. 


Min. 


(») 

50.4 

61.8 

54.4 

64.4 

65.0 

63.8 

64.5 

63.0 

61.2 

58.3 

63.2 

58.7 

63.7 

07.5 

53.4 

50.6 

62.5 

61.2 

60.1 

52.0 

53.0 

G5.3 

65.8 

63. 

02.5 


October. 


Max. 


66.5 

66.5 
63.7 
60.2 
65.3 
61.1 
61.7 
66.3 
03.2 
63.6 
60.2 
64.0 
04.3 
04.5 
62.4 
60.7 
66.7 
63.5 
5a2 
60.0 
59.7 
62.2 
66.0 
63.1 
63.3 


(») 

72.1 

72.7 

7a  4 

73.8 

75.5 

74.1 

74.2 

71.3 

74.4 

71.5 

(«) 
71.7 

(») 

(«) 

73.7 

76.0 

75.2 

(») 

76.8 

78.0 

75.4 

75.6 

73.6 

73.6 

81.0 

79.6 

76.4 
76.7 
7L8 
75.9 
72.8 
68.8 
74.5 
75.8 
75.0 
70.0 
71.6 
77.5 
74.5 
75.6 
72.0 
78.2 
75.4 
83.2 
68.5 
73.2 
74.3 
76.8 
73.0 
71.4 


Mia. 


(') 

45.0 

54.1 

46.1 

63.6 

64.5 

61.9 

62.8 

62.1 

51.3 

46.7 

(*) 
43.9 

(») 

(«) 

44.5 

52.7 

47.6 

(«) 

4&1 

39.5 

43.4 

49.6 

52.7 

46.8 

55.3 

58.1 

54.0 
56.5 
48.0 
57.1 
50.5 
49.8 
56.0 
50.9 
53.7 
48.0 
52.5 
57.7 
53.1 
52.2 
48.4 
58.6 
63.6 
64.6 
48.4 
49.5 
50.0 
67.6 
62.7 
61.6 


1  Closed. 
WAB  88— VOL  IV 21 


^l&ivaVn^. 


322 


BEPOBT  OF  THE  CHIEF   SIGNAL   OFFICER. 


Jf(MHi  of  ike  nuuDhnwm  «fii  miiiiiiiiMii  temperature,  0to.— ContmuecL 


StalM  and  ttotiuBs. 


LoiilsiaDA: 

Alexandria 

Amite  Citv 

Cheneyrilie 

Cooshibtt* 

Lalkyette 

Mhiden 

Honioe.. 

Hatel^toehes 

OpeloiuM 

MiwIflBippit 

Aberdeen 

Bateevllle 

Biookhayen 

Cehunliiai 

Ooriiith 

Xdwude 

Orenftda 

HailehiiTrt 

Hernando 

Holly  Spring 

Jaouon 

Lake 

ICaeon 

Meridian 

ji acBAoa  .•.•..* ..... 

Okalon* 

Oxford 

FortQilMon 

WarneaboroDgh .... 
Horth  Carolina} 

Ooldaboroagh 

Lwnberton 

If ew  Beme 

Baleigh 

SaUabnry ........... 

Wadeabofongh 

Weldon 

Benth  Carolina: 

Allendale........... 

Anderson 

Bateebnrg 

Blackville 

BranchyiUe 

Cheraw 

v/ fleeter  •  .....«••.... 

Columbia 

Florence 

OreenTille 

Greenwood 

Hardeeville 

Jaokaonborongh 

Kingfltree. .......... 

SidntGeorgeo 

Saint  ICattEewa 

Sptrtanbnrg 

Tennessee: 

Arlington 

Brownsrille 

Covington 

Dyersbnrg .'.... 

Grand  Jnnction 

Miian  •..■•«•........ 

x^^IaIS  ............... 

Texas: 

Austin 

Belton 

Brenhara 

Colnrobla 

Corsicana 

Dallas 

Houston 

HnntSTllIe. ......... 


Kay. 


Mln. 


86.0 
90.7 
89.8 
88.6 
87.7 
8&8 
86.6 
87.1 
89.5 

82.8 
83.1 
8a2 
90.8 
85.6 
88.4 
84.9 
8a6 
84.7 
86.8 
88.6 
87.5 
89.8 
90.8 
87.4 
89.7 
86.0 
90.2 
87.6 

81.0 
83.8 
81.3 
83.5 
81.5 
84.0 
88.8 

8&0 
87.6 
86.6 
87.0 
86.6 
84.5 
87.4 
85.4 
85.6 
86.8 
8&7 
8&8 
86.4 
84.7 
87.4 
85.1 
83.7 
85.8 

90.4 
85.5 
86.5 
86.1 
86.4 
85.2 
86.4 
83.5 

(«) 

87.1 

89.4 

87.2 

90.6 

90.0 

87.8 

88.5 

68.0 


68.4 
00.9 
68«1 
61.1 
66.1 
68.2 
58.2 
64.2 
65.5 

62.3 
62.3 
62.4 
63.7 
58.9 
64.5 
5a5 
63.6 
61.2 
68.8 
6L1 
55.0 
62.5 
61.1 
63.7 
64.9 
63.9 
61.4 
61.5 

62.1 
60.5 
6L7 
59.6 
56.7 
50.7 
60.5 

62.2 
57.8 
53.4 
55.8 
60.6 
59.7 
60.5 
60.9 
62.4 
56.4 
60.8 
61.8 
67.2 
68.9 
59.4 
62.2 
53.4 
60.0 

59.4 
60.0 
62.1 
60.5 
60.9 
59.4 
61.6 
66.5 

63.4 
63.4 
65.9 
65.5 
62.1 
64.5 
63.2 
66.5 
65.8 


uone. 


88.6 
04.9 
91.1 
93.8 
88.2 
92.4 
02.8 
89.8 
90.9 

86.4 
8&9 
9L6 
95.9 
00.0 
9L5 
9L1 
91.0 
87.9 
90.1 
91.8 
90.8 
03.7 
02.9 
90.6 
94.2 
80.5 
93.4 
90.8 

87.9 
88.2 
87.3 
88.6 
86.9 
88.1 
92.6 

90.6 
92.9 
92.4 
02.0 
90.3 
90.7 
93.1 
91.6 
91.4 
92.6 
90.0 
90.1 
91.5 
90.0 
01.6 
01.5 
89.3 
91.5 

91.5 
88.7 
80.1 
89.1 
90.5 
88.4 
00.2 
86.6 

91.1 
92.6 
92.3 
88.4 
94.3 
93.2 
93.1 
91.4 
91.2 


lUn. 


6&6 
67.8 
68.9 
66.2 
76.3 
68.0 
65.4 
60.2 
09.0 

65.8 

6&1 

67.1 

64.71 

68.2 

60.2 

59.9 

07.2 

64.1 

66.1 

67.7 

7a  9 

66.9 

64.6 

68.0 

07.4 

67.2 

09.1 

67.1 

66.7 
64.5 
67.3 
64.0 
55.4 
64.7 
62.3 

68.1 
61.8 
63.5 
67.1 
66.2 
64.0 
66.0 
06.3 
66.7 
62.1 
66.0 
66.8 
63.2 
63.3 
65.2 
66.7 
62.8 
64.9 

62.1 
64.5 
65.5 
63.4 
63.7 
62.5 
64.7 
57.5 

71.1 
69.4 
71.6 
71.1 
68.8 
71.3 
70.4 
70.1 
09.9 


Jnly. 


9L6 
94.6 
•3.7 
93.8 
91.5 
94.0 
92.5 
01.8 
94.5 

88.4 

89.7 

92.1 

96.6] 

92.8 

02.9 

92.2 

91.0 

91.6 

92.0 

92.8 

92.8 

96.1 

95.6 

91.3 

95.9) 

91.6 

90,6 

92.2 

92.1 
92  9 
92.0 
02.6 
01.0 
90.0 
97.3 

92.0 
95.1 
93.9 
92.0 
02.4 
05.4 
06.6 
02.3 
93.9 
94.5 
92.8 
93.3 
93.6 
92.5 
02.6 
93.5 
92.4 
92.9 

93.9 
91.9 
91.9 
94.7 
94.4 
91.0 
05.8 
93.1 

97.2 
99.8 
9&2 
91.2 
90.8 
06.8 
86.6 
95.4 
97.0 


Min. 


72.0 
70.8 
71.4 
70.4 
73.9 
7.18 
68.8 
78.0 
7L7 

70.5 
72.8 
70.1 
65l5 
72.1 
78.1 
6&5 
70.8 
7a8 
70.9 
70.8 
75.8 
71.8 
70.4 
70.5 
74.9 
75.6 
71.4 
72.1 

72.7 
71.5 
75.6 
71.8 
63.8 
72.0 
70.8 

72.3 
70.9 
69.8 
71.9 
72.1 
72.0 
72.6 
72.7 
73.3 
69.7 
7L5 
73.3 
68.8 
71.6 
71.6 
72.6 
68.6 
72.8 

66.5 
71.4 
71.5 
70.3 
70.2 
66.8 
71.4 
62.0 

76.5 
74.1 
73.0 
72.5 

71.7 
73.4 

73. 4[ 
73.2 

74.71 


Angost. 


92.2 
94.0 
03.6 
02.1 
90.6 
94.4 
92.2 
90.5 
92.8 

8ao 

90.0 
01.9 
96.5 
94.4 
92.0 
9L6 
91.6 
89.5 
90.5 
924 
91.1 
95.8 
93.4 
91.1 
94.9 
91.0 
93.1 
92.6 

86.2 
86.7 
86.0 
86.1 
84.0 
86.4 
91.0 

88.4 
88.9 
87.7 
90.2 
90.4 
87.0 
8a9 
87.4 
89.4 
85.8 
87.1 
91.3 
90.0 
88.2 
90.2 
88.0 
85.3 
90.6 

92.2 
92.3 
91.6 
92.4 
93.6] 
90.1 
91.7 
89.8 

95.2] 

95.7 

06.2 

93.5 

96.6 

98.0 

95.1 

93  7 

95.8 


Mln. 


71.8 
71.6 
60.6 
69.6 
72.9 
71.8 
67.7 
72.8 
70.5 

67.9 
69.9 
69.2 
61.8 
73.8 
78.1 
66.0 
70.4 
66.5 
68.6 
71.1 
76.4 
68.8 
66.2 
60.9 
72.2 
70.8 
70.8 
70.2 

70.0 
6a7 
70.1 
67.0 
5&5 
6&6 
66.7 

7L3 
67.0 
68.0 
70.1 
70.5 
67.9 
67.9 
68.7 
70.6 
66.2 
67.6 
72.7 
66.2 
68.5 
70.0 
69.6 
66.0 
72.0 

64.9 
67.6 
68.4 
67.1 
66.8 
67.3 
67.6 
60.1 

76.0 
73.7 
74.5 
73.4 
72.8 
76.0 
72.7 
73.6 
73.2 


September. 


ICax. 


87.0 
88.2 
80.6 
87.2 
87.5 
89.7 
88.5 
86.4 
8&1 

8&1 
86.4 
87.5 
92.2 
88.5 
88.5 
87.5 
87.7 
86.7 
82.7 
81.6 
87.3 
02.1 
89.7 
86.5 
9L8 
87.4 
88.3 
87.8 

79.5 
81.8 
80.8 
77.1 
80.5 
82.2 
85.6 

83.6 
85.6 
84.6 
83.4 
85.4 
82.1 
85.0 
82.2 
83.9 
82.6 
84.0 
85.5 
8&7 
83.1 
84.0 
85.0 
82.6 
85.2 

88.5 
87.6 
8Sl4 
85.8 
84.6 
8&8 
84.6 
81.6 

80.1 
8&6 
89.6 
85.3 
88.0 
02.2 
90.2 
87.2 
89.1 


Mitt. 


64.6 
64.4 
65.2 
62.6 
67.8 
65.3 
65.5 
65.5 
66.0 

61.7 

64.0 

63.8 

56.2 

72.0 

66.8 

58.1 

64.9 

68.2 

63.1 

60.6 

70.7 

61.8 

60iO 

63.8 

65.5 

65.4 

66.61 

62.4 

68.5 
58.3 
62.0 
50.8 
50.8 
50.5 
56.6 

62.2 
58.8 
61.2 
61.6 
60.6 
60.1 
00.5 
63.2 
61.8 
5&6 
61.6 
64.0 
60.4 
5&4 
60.6 
61.0 
67.8 
64.7 

60.9 
60.8 
61.2 
60.7 
60.9 
63.2 
61.6 
55.2 

67.1 
66.6 
69.1 
69.1 
66.3 
71.8 
05.8 
68.8 
68.2 


Oolober. 


77.2 
77.0 
7&9 
76.1 
7&1 
77.0 
75.6 
78.6 
77.5 

69.0 
72.2 
75.2 
74.8 
74.1 
78.5 
72.0 
74.0 
70.0 
70.1 
74.4 
74.8 
72.8 
75.5 
73.9 
7611 
72.8 
72.6 
76.6 

65.7 
69:4 
71.9 

(') 
69.2 
6&8 
70.0 

73.4 
60.6 
71.8 
72.0 
74.2 
73.0 
72.4 
70.8 
72.0 
60.0 
70.0 
75.0 
76.3 
72.3 
74.4 
72.8 
09.4 
75.3 

77.3 
73.1 
7L9 
73.0 
71.6 
71.5 
7L2 
67.9 

81.0 
79.6 
78.5 
77.6 

n.2 

81.9 
78.2 
7&5 
7&0 


Kin. 


53.3 
53.8 
82.0 
48.6 
6«.0 
51.4 
64.7 
50.3 
54.8 

62.7 
40.4 
5L7 
4X3 
54.3 
68.6 
46.6 
58.1 
41.5 
4&6 
62.3 
60.1 
43.9 
50.2 
5L0 
42.1 
60.1 
6a5 
62.6 

67.0 
51.0 
52.5 

(•) 
39.6 
48.8 
47.0 

58.8 
4613 
51.4 
51.8 
48l5 
51.2 
48.4 
5L5 
50.9 
47.0 
49.5 
65.0 
51.9 

4a4 

52.8 
50.7 
80.0 
67.3 

46.4 
4a3 
46.6 

47.9 
45.0 
48.1 
47.0 
47.7 

56.8 

53.2 
56.5 
56.2 
47.3 
66.1 
42.5 
58.6 
6«.6 


1 


MlMing. 


*  No  record. 


^ 
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Mean  of  maxmum  and  mMmwm  iempeTatwre,  etc. — ContinaecL 


Btetoia&dttiittonfl. 

May. 

June. 

July. 

August.^ 

September. 

• 

October. 

Ifn. 

ICin. 

Mmx, 

ICin. 

Max. 

Kin. 

Max. 

Min. 

Mmx. 

Kin. 

Mat. 

Kin. 

I«ODgyi6W  ........... 

87.0 
87.1 
84.4 

(') 

87.7 

85i3 

86.2 

87.4 

62.0 
67.0 
6L0 

62.0 
63.4 
67.6 
62.0 

04.7 
01.3 
00.1 
00.2 
01.1 
05.0 
01.8 
02.2 

68.8 
74.1 
66w8 
74.3 
66.0 
70.1 
64.3 
60.0 

06.0 
06.8 
03.0 
04.6 
07.2 
00.7 

oas 

06.0 

72.6 
77.6 
71.0 
70.4 

71.6 
76.4 
6a6 

72.6 

05.8 
04.8 

03.0 
02.8 
06.2 
03.8 
(») 

• 

72.0 

7a  5 

(') 

64.4 
70.5 
76.1 
66.0 

00.6 

8a4 

82.8 
88.7 
88.4 
88.0 
85.6 

65.5 
73.6 
65.4 
60.6 
66.4 
70.0 
62.7 
(*) 

7a  0 

<:> 

(») 

70.5 

7a  1 

75.8 
73.7 
(•) 

62.2 

Lnlios. .............. 

(*) 

ParU 

<■) 

57.3 

Sour  Lftke 

Tvler 

61.4 

waoo.. ...... ........ 

55.8 

Vr^tMiwtard 

IV^ImftT 

48.6 

Kinlng. 
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APPENDIX    No.    33. 

i 

Tahle  of  maximum  and  minimum  temperature  and  annual  range  of  temperature  at  Signal 

Southern  Padfio  Railroaie  and  oonnecting  branckeSf  for 


SMOann. 

Ghanoter 
of  station. 

Januaiy. 

Febroary. 

March. 

.   April. 

May. 

Jane. 

• 

1 

i 

9 

> 

9 

1 

• 

1 

• 

1 

• 

i 

0 

89 

37 
36 
41 
33 
40 
35 
24 
42 
41 
39 
38 
41 
40 
84 
40 

1 

0 
91 

90 
87 

*92" 
94 
87 
93 
88 
94 
90 
87 
92 
92 
93 
93 
90 
90 
88 
90 
91 
89 
88 
90 

92 
95 
90 
102 
88 

0 
61 

62 
58 

"52' 
48 
58 
40 
63 
65 
65 
60 
56 
60 
58 
61 
65 
65 
61 
54 
56 
56 
68 
57 

82 
52 
42 
55 
42 

1 

0 

• 

0 

Alftbam*: 

Aulnini ............. 

aw.a 

aw.a 
aw.a 
aw.a 
aw.a 
aw.a 
aw.a 
aw.a 

v.o. 
aw.a 

v.o. 
aw.a 

aa 

as. 
aw.a 
aw.a 
aw.a 
aw.a 
aw.a 

8,  W.  8. 

aw.a 
aw.a 
aw.a 
aw.a 

8.8. 
RR 
8.8. 
RR 
8.8. 
*    M.P. 
8.8. 
M.P. 
8.8. 
R.R 
M.P. 
RR 

as. 
a  a 

RR 
8.8. 
RR 
RR 

as. 

8.8. 
RR 

as. 
as. 

RR 

aw.a 

8.  IT .  S. 
8.  Vt  .  8. 

aw.a 
aw.s. 
aw.a 
a  a 
aw.a 
aw.a 

0 
71 

74 
73 
74. 
77 
60 
68 
70 
72 
70 
76 
69 
72 
74 
72 
75 

9 

9 

15 
6 
11 
9 
10 
7 
1 

12 
11 
10 
13 
16 
13 
10 
16 

0 

76 

79 
76 

78 
81 

ft 

0 
28 

88 
80 
83 
29 

0 
75 

78 
76 

0 
30 

35 

30 

0 
86 

88 
84 
88 
86 
84 
85 
88 
85 
87 
88 
84 
85 
87 
87 
89 

Bermadft 

95 
96 
95 
98 
102 
96 
96 

60 
62 
68 
66 
58 
63 
48 

GuTollton  .......... 

DemopoUs 

80 
68 
71 
78 
77 

28 
28 
29 

Tftyette 

JiloranM. 

71 
74 
79 
80 
78 
74 
80 
70 
76 

27 
20 
84 
33 
23 
31 
36 
34 
30 

Qadaden 

Qnenaboroiigh 

fl^rw^nvin^  r . , . .  X . . . . 

ItlTingston  ..■>..... . 

80 

74 
77 
80 
76 
80 

34 
31 
86 
32 
30 
31 

MMi<ni 

96 

93 

102 

102 

68 
68 
62 
54 

Moliile 

MoDtgomerj 

Mount  Wilting 

Vewton 

Otwlehee 

77 
75 
72 
77 
75 
78 

34 
86 
28 
27 
27 
33 

97 
94 
92 
91 
99 
97 
97 
94 

102 
106 
100 
U2 

99 
102 
119 
118 
118 
112 
117 
110 
118 
114 
112 
110 
125 
108 
100 

97 
103 
104 
116 
113 

100 
98 
92 

104 

88 

06 

96 

^108 

109 

67 
68 
62 
67 
60 
70 
60 
58 

39 
70 
55 
67 
58 
00 
52 
51 
53 
70 
50 
54 
54 
51 
68 
53 
73 
78 
43 
86 
65 
42 
50 
74 

64 
60 
60 
68 
54 

'67* 

kg2 

65 

BeliDft    .T...... 

70 
70 
71 
71 
72 

10 
7 
6 

7. 
IS 

70 
76 
78 
77 
76 

37 
30 
28 
20 
33 

80 

87 
88 
86 
84 

50 
88 
32 
35 
35 

Trinity 

Tvfloaloou 

TiiBoiim>rift 

Unkm  8prini» 

Do 

Valley  Hoad 

Arisonat 

Apaohe,  Fort 

IwnBon  ............. 

67 

4» 
73 
66 
88 
70 
72 
75 
79 
74 
75 

5 

10 
22 
24 
26 
25 
17 
18 
18 
13 
29 

ra 

72 
73 
65 
82 
68 
68 
70 
86 
87 
80 
80 

21 

13 
30 
25 
82 
28 
16 
22 
23 
20 
24 
'  29 

87 

82 
86 
82 
95 
81 
78 
98 
97 
98 

100 
99 
91 

104 
92 
98 
91 

100 

lOi 

90 
79 
88 
88 
97 
97 

92 
93 

85 

27 
40 
32 
45 
28 
34 
38 
42 
36 
40 
40 
46 
40 
36 
38 
34 
60 
49 
35 
23 
38 
18 
44 
53 

82 

79 
84 
27 
93 
79 
80 
93 
03 
97 
95 
93 
98 
97 
88 
98 
85 
97 
91 
86 
76 
88 
86 
92 
96 

'78' 
78 

22 
38 
37 
48 
33 
26 
34 
33 
37 
35 
41 
52 
39 
30 
35 
28 
48 
48 
30 
23 
88 
22 
43 
55 

"40 

30 

Bowie,  Fort 

Casaurande 

G-rant.  Fort. ........ 

Hnachaca.  Fort. .... 

McDowell,  Fort.,.,  i 
Do 

107 
106 
108 
105 
107 

45 
45 
48 
70 
47 

Mart  <M>pa 

Dor.jj, 

Mojave,  Fort,. ...;.. 

Patano 

Phceniz 

77 
67 
80 
66 
78 
68 
67 
63 
60 
75 
76 
74 

72 
72 

22 
15 
17 
13 
17 
42 
13 
11 
25 
4 
30 
89 

"t 

02 
77 
84 
75 
82 
71 
77 
71 
65 
76 
83 
73 

"73* 
74 

26 
20 
80 
14 
32 
30 
18 
12 
29 
10 
35 
45 

■  *  «  * 

24 

22 

110 

103 

100 

IOC 

110 

106 

07 

87 

92 

95 

104 

105 

92 
93 
89 
95 
90 
90 
92 

48 
44 
54 

39 
67 
74 
89 
80 
40 
28 
44 
69 

53 
61 
50 
68 
50 
85 
50 

8aD  Carlofl  Agency  . 

Raii  Riinnn . 

Thomas,  Fort 

Texas  Hill 

Tacson 

Verde,  Fort 

Whipple  Barracks.. 
Wilcox 

Do 

Vnfnft 

Do 

Arkansas: 

Alexander. 

Brlnklev...... ...... 

CJon  way.. ........... 

Dallas. 

Xareka  Springs 

Forrest  Cltv 

72 

—  8 

81 

14 

80 

25 

89 

28 

Fort  Smith 

73 

—  4 

75 

20 

76 

28 

91 

30 

Heber 

Helena 

«75 

■28 

«86 

•35 

^2 

•58 

KoTB.— Letters  of  alphabet  denote  nnmber  of  days  missing  tnm  the  reootd. 
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APPENDIX    No.    33. 

Service,  Voluntary,  Poet  Hoepital,  State  WeiMer  Serviee  itaHoM,  and  tkoee  <m  Central  and 
each  month  of  (A«  y«ar  1887,  in  de^reM  FakrerMt. 


■\ 


July. 

AagnBt. 

Septem- 
Ser. 

• 
October. 

Korem- 
ber. 

Decem- 
ber. 

f 

1 

s 

< 

A.athority. 

• 

pa 

0 

96 

94 

96 
97 
98 
98 
96 
97 
96 
96 

• 

0 
72 

72 
71 
74 
65 

70 
70 
68 
72 
71 

• 

1 

i 

0 
95 

96 
96 
94 

■ 

0 
51 

64 
48 
56 

\ 

0 
80 

84 
82 
83 

0 
32 

34 
33 
39 

• 

• 

• 

i 

0 
92 

95 
93 

0 
62 

"63' 
68 

0 
75 

76 
76 
70 

0 
18 

25 
18 
22 

0 
68 

69 
60 

0 

19 

25 
18 

0 

'"'96* 

W.  D.  BnnUp,  Howard  Lft- 

mar. 
William  Fowler. 
H.L.StaiifleL 
W.W.Leeare. 
James  Milcon. 

100 
97 
92 

68 
«4 
58 

•  •  •  •  • 

104 
94 
92 

58 
48 
42 

60 

77 
78 

23 

19 

9 

F.P.McConnell. 

81 
83 

81 
22 

60 
60 

13 
10 

90 
96 

J.  W.  HDner. 
D.P.Goodhue. 
Mrs.  M.  T.Wright 

94 

93. 

98 

96 

99 

60 
58 
49 
53 
50 

84 
80 
83 
87 
86 

40 

72 
80 

27 
22 

73 
67 

22 
21 

F.  8.  Persons. 

^  97 

60 

J.  W.  A.  Wright 

96 

98 

100 

102 

73 
68 
70 
70 

A.  D.  Smith. 

93 
96 

65 
59 

34 
32 

80 
79 

26 
21 

60 
68 
68 
67 
72 

25 
22 
20 
31 
27 

82 
89 

W.H.  Garrett 

96 
95 
94 

63 
67 
53 

81 
78 

24 
27 

C.  L.  MoCartha. 

98 
96 

75 
70 

93 

73 

83 

40 

W.C.  Whltaker. 
Miss  S.  V.  A.  Hunt 

82 
82 
84 

33 
27 
29 

77 
76 
76 
76 
84 
74 

74 
78 
69 
89 
75 
80 
85 
90 

26 
16 
17 
22 
16 
10 

20 
32 
29 
38 
28 
25 
31 
31 

60 
65 
61 
68 
68 
59 

57 
68 
58 
71 
64 
65 
68 
71 

13 
17 
18 
22 
22 
11 

1 
11 

6 
22 

7 

0 
15 
16 

"'96* 

101 
94 
94 
90 
92 

"ioi" 

102 

Joseph  Shackelford. 

91 
98 
98 
98 
97 

90 
101 

98 
112 

98 

99 
118 
116 
M14 
116 
119 
104 

70 
70 
64 
70 
68 

51 
68 
57 
77 
57 
68 
60 
60 
^64 
80 
61 
C8 

97 
97 
96 
97 
95 

92 

94 

87 

108 

89 

90 

107 

107 

46 
48 
66 
51 
50 

44 

62 
69 
70 
57 
51 
60 
60 

J.C.Perkins. 

102 

61 

L.  B.  Thornton. 
C.  M.  Franklin. 

83 
80 

88 

92 

86 

101 

00 

92 

102 

101 

40 
30 

28 
44 

•40 
53 
36 
36 
42 
42 

Bey.  J.L.Moaltrie. 

E.  P.  Nicholson. 

98 
103 

97 
111 

97 

50 
68 
60 
78 
58 

Pacific  B.  B.  system. 

Do. 
U.S. post  hospital. 

115 
115 

64 
63 

Da 

110 
115 
110 

73 
87 

72 

108 

109 

99 

60 
85 
69 

100 
108 
106 

60 
25 
48 

98 
90 
90 

45 
24 
88 

83 
09 
68 

22 
20 
14 

94 

Pacific  B.  B.  system. 
U.  S.  Dost  hospital. 
Pacific  B.  R.  system. 

110 
110 
108 
122 
104 
104 
94 
101 
103 
114 
114 

102 
100 

96 
102 

94 

•100 

104 

104 

101 

62 
70 
61 

76 
75 
55 
48 
67 
58 
66 
82 

67 
71 
60 
70 
6:i 
•50 
65 
72 
55 

108 
110 
106 
118 
103 
102 
93 
101 
101 
112 
HI 

102 
100 
100 
103 
91 
99 
101 
104 
101 

54 

70 
62 
79 
71 
57 
50 
63 
58 
60 
79 

60 
61 
60 
65 
56 
58 
57 
02 
59 

100 

106 

99 

110 

102 

95 

87 

89 

96 

106 

101 

101 

99 

100 

100 

83 

99 

97 

100 

100 

42 
68 
48 
70 
70 
50 
46 
54 
48 
62 
77 

49 

50 

46 

68 

48 

50 

45 

5# 

48 

96 

102 

96 

108 

96 

96 

85 

88 

94 

108 

103 

94 

36 
54 
33 
55 

72 
50 
29 
42 
82 
48 
66 

66 

11 

> 

84 
85 
90 
86 
89 
73 
79 
82 
91 
87 

74 

30 
27 
87 
54 
34 
20 
23 
18 
88 
47 

18 

Da 

64 
69 

70 
61 
57 
60 
74 
72 
71 

18 

25 

80 

25 

8 

9 

—  2 

27 

84 

14 

97 

102 
78 
96 
89 
94 

106 
89 
80 

Do. 
Do. 

Da 

Do. 

P.  WiUlams,  Isaiah  Williams. 

John  Flynn.  G.  A.  Potter. 

A.P.Bobinson,C.B. 

Thomas  M.  Garden. 

A.  H.  Foots. 

W.  J.  Prude,  George  Owens. 

88 
•95 
81 
85 
90 
89 
88 

22 
•41 
80 
42 
32 
33 
26 

79 
79 
82 

18 
8 

63 
66 
60 

8 

10 

—  3 

100 
102 

79 
76 

17 
20 

74 
68 
63 

8 

10 

9 

108 

D.ReederlCD. 
George  Warren. 
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Table  of  maximum  and  minimum  temperature  and 


Bftntioiia. 


ArkaoMM— ContUmed. 

Hot  Springs 

LeadHUl 

Little  Book 

Newport 

Osceola 

Fine  Bluff 

Preeoott 

RaueUville 

Springdale 

Texariuuift 

Washington 

California: 

Alcatras  Island 

Almaden 

Anaheim 

Anderson 

Angel  Island 

Antioch 

Aptos 

Athlone 

Auburn 

Benioia  Barracks . . 

BidweI],Fert 

Do 

Bishop  Creek 

Boca 

Borden 

Brentwood 

Brighton 

Byron 

Caliente 

Galistoga 

Chioo.7 

ClMO 

Colfax 

Colton 

Coming 

Davis 

Delano • 

Delta 

Dunnigan 

Elmira 

Emigrant  Gap 

Eareka 

Fall  Brook 

Farmington 

Fresno 

Gait 

Gaston.  Fort 

Gilroy 

Goshen 

Hollister 

Indio 

lone 

Keeler 

Do 

Keene 

KlngClty.. 

Kingsbnrgh 

Knight's  Landing . 

Lathrop , 

Lemoore 

Lewis  Creek 

Livermore  ......... 

Livingston 

Los  Angeles 

Do 

Mammoth  Tank  . . . 

Martinez 

MarysviUe 

Mason,  Fort 

MenloPark 

Merced , 

Modeuto 

JdojMve 


Chaneter 
of  station. 


M.P. 
V.O. 

8.S. 

aw.& 

&W.8. 
8.W.8. 

aw.  8. 

8.W.8. 
Da  Vt  •  o« 
8.W.Sw 
S.  vv . B> 

M.P. 
B.B. 
R.R. 
V.O. 
M.P. 
B.R. 
RK. 
R.B. 
RR. 
M.P. 
8.8. 
M  P. 
R.R. 
RR. 
RR. 
RR. 
RR. 
R.R. 
R.R. 
R.R. 
RR. 
R.R. 
RR. 
R.R. 
R.R. 
RR. 
RR. 
R.R 
RR. 
R.R. 
RR. 
8. 8. 
V.O. 
RR. 
R.R. 
R.R. 
M.P. 
RR. 
RR. 
RR. 
RR. 
R.R. 
8.8. 
R.R. 
RR. 
R.R. 
R.R. 
R.R. 
R.R. 
R.R. 
V.O. 
R.R. 
R.R. 

a  8. 

R.R. 
R.R. 
R.R. 
R.R. 
M.P. 
R.R. 
B.R. 
R.R. 
B.B. 


Jannftry. 

Febmary. 

March. 

ApriL 

May. 

,^ 

1 

a 

9 

o 

• 

1 

• 

3 

• 

o 

• 

8 

o 

( 

1 

a 

a 

• 

5 

• 

1 

o 

o 

o 

o 

o 

0 

0 

0 

0 

77 
78 

23 

14 

78 
85 

82 
21 

92 

90 

35 
27 

91 
03 

55 

51 

88 
101 

66 
50 

76 

—  7 

72 

7 

72 

23 

75 

30 

90 

34 

89 
92 
92 

52 
50 
56 

96 
97 
•98 
98 
96 
98 

50 
53 
•62 
55 
60 
54 

72 

28 

'87 

M8 

70 

4 

**"* 

71 

2 

73 

21 

78 

27 

02 

29 

01 

JW 

»71 

>14 

72 

IS 

78 

29 

88 

40 

96 

50 

89 

97 

02 
06 

40 

44 

47 

«98 
94 

68 

06 

*52 
64 

"48 
53 

M 

67 

41 
87 

74 
80 

44 

40 

73 
82 

42 
40 

64 

85 

74 

84 

80 

86 

85 

45 

85 

44 

92 

50 

98 

50 

76 

28 

74 

30 

87 

36 

78 

47 

108 

38 

104 

56 

75 

86 

76 

33 

89 

39 

84 

40 

103 

44 

00 

50 

64 

80 

64 

80 

78 

42 

82 

48 

100 

54 

101 

58 

70 

ao 

70 

28 

82 

34 

72 

40 

78 

38 

80 

48 

09 

89 

62 

28 

84 

43 

85 

46 

102 

48 

104 

55 

65 

27 

69 

24 

78 

36 

87 

36 

100 

40 

106 

50 

66 

36 

61 

33 

75 

42 

80 

43 

101 

46 

104 

52 

52 

6 

44 

—2 

67 

18 

76 

19 

03 

20 

03 

31 

58 

8 

44 

1 

69 

21 

77 

21 

94 

22 

06 

83 

70 

12 

67 

23 

85 

33 

92 

42 

101 

50 

103 

60 

56 

—10 

45 

-26 

62 

—5 

70 

24 

86 

27 

05 

32 

66 

25 

70 

26 

83 

38 

89 

44 

106 

50 

108 

60 

74 

80 

60 

37 

80 

49 

90 

40 

101 

51 

107 

57 

72 

80 

75 

30 

82 

43 

88 

48 

106 

50 

110 

60 

68 

24 

72 

30 

94 

38 

02 

50 

107 

52 

112 

66 

64 

30 

68 

82 

72 

44 

80 

42 

104^ 

40 

102 

SO 

70 

26 

70 

25 

80 

84 

86 

39 

104 

41 

100 

60 

60 

30 

70 

28 

80 

40 

87 

48 

107 

60 

113 

52 

46 

14 

37 

8 

49 

25 

60 

20 

85 

20 

85 

80 

64 

30 

62 

21 

80 

38 

83 

38 

102 

42 

104 

44 

06 

40 

74 

30 

90 

45 

90 

42 

99 

47 

102 

61 

71 

29 

67 

30 

75 

40 

90 

46 

112 

46 

108 

00 

72 

37 

72 

81 

89 

41 

K8 

47 

106 

48 

110 

54 

75 

26 

70 

28 

80 

40 

92 

60 

106 

54 

108 

82 

68 

23 

66 

21 

76 

32 

82 

.  30 

102 

34 

100 

47 

72 

32 

66 

31 

83 

47 

88 

50 

108 

50 

111 

62 

80 

31 

86 

31 

86 

40 

92 

48 

107 

46 

112 

54 

64 

22 

44 

16 

5ft 

30 

71 

30 

84 

30 

88 

38 

50 

27 

62 

27 

64 

34 

64 

36 

75 

35 

64 

40 

78 

29 

85 

36 

88 

41 

87 

44 

04 

44 

103 

51 

65 

26 

70 

29 

83 

41 

90 

43 

110 

48 

111 

66 

66 

28 

74 

31 

86 

43 

90 

48 

105 

50 

106 

54 

68 

28 

67 

29 

77 

40 

77 

42 

103 

60 

101 

68 

80 

80 

30 
35 

01 

78 

33 
43 

107 
103 

31 
47 

108 
100 

88 
62 

72 

22 

75 

27 

70 

23 

65 

24 

86 

40 

92 

40 

108 

54 

110 

60 

70 

28 

78 

31 

90 

37 

88 

35 

102 

48 

100 

55 

86 

32 

06 

.38 

102 

55 

98 

50 

102 

60 

114 

72 

64 

22 

66 

22 

82 

35 

81 

41 

100 

40 

100 

50 

64 

25 

63 

22 

77 

33 

81 

32 

98 

37 

90 

44 

64 

26 

63 

23 

77 

35 

81 

84 

03 

42 

00 

40 

75 

24 

62 

25 

75 

35 

78 

32 

03 

37 

06 

43 

72 

21 

74 

23 

ao 

33 

89 

86 

100 

47 

105 

47 

66 

26 

70 

25 

86 

86 

88 

46 

104 

50 

106 

56 

76 

28 

70 

30 

61 

40 

72 

42 

04 

47 

105 

68 

66 

20 

70 

25 

85 

85 

84 

42 

104 

48 

106 

63 

62 

21 

74 

30 

83 

36 

85 

40 

100 

.40 

107 
110 
106 

62 
66 

60 

85 

28 

72 

28 

83 

32 

88 

■46' 

104 

44 

83 

28 

70 

35 

86 

43 

84 

48 

104 

61 

107 

56 

80 

33 

82 

35 

85 

41 

87 

40 

02 

44 

100 

47 

84 

36 

85 

44 

84 

47 

86 

54 

98 

54 

80 

80 

86 

38 

101 

54 

107 

57 

112 

68 

128 

84 

62 

30 

60 

30 

72 

30 

80 

40 

04 

42 

00 

50 

62 

32 

54 

33 

60 

48 

83 

47 

103 

48 

105 

58 

64 

41 

68 

36 

73 

45 

78 

48 

75 

50 

81 

53 

74 

28 

65 

28 

81 

34 

84 

22 

102 

42 

103 

44 

68 

30 

68 

28 

84 

40 

^G 

44 

102 

48 

100 

/56 

62 

30 

«I 

\   » 

\   *a 

I  %1 

\  *« 

llOi 

.  60 

107 

40 

67 

\  W 

\  » 

\Y^\ 

^  ^k 
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annual  range  of  temperature,  etc — Continued. 


July. 

▲agnst. 

* 

Septem-  . 

October. 

ber. 

Decern- 
ber. 

m^ 

▲i^hority. 

1 

• 

s 

O 

9 

1 

o 

i 

o 

ft 

1 

0 

3 

• 

A' 

• 

1 

i 

a 

o 

o 

0 

• 

0 

0 

0 

0 

0 

99 

67 

98 

60 

99 

61 

90 

38 

62 

19 

64 

27 

U.S.  poet  bospitaL 
SilaeC.Tnmba 

109 

57 

110 

54 

104 

43 

96 

23 

90 

11 

67 

—  1 

"ii7' 

100 

64 

99 

60 

97 

60 

89 

83 

77 

Zero 

65 

14 

100 

• 

102 
•00 

•102 

67 
•67 
•65 

99 

98 

101 

48 
64 
00 

99 

40 

91 

89 

•91 

29 

80 

•30 

J.lCTbompeon. 
Dr.  D.  A.  RieheMaoii. 

**70' 

""is' 

ioo' 

"ii 

H.  B.  MiselL  W.  B.  McEwen. 
WUliAm  FnganzA. 

100 

60 

96 

61 

94 

52 

91 

84 

""to' 

"26* 

103 
101 

67 
66 

101 

66 

08 

48 

90 

27 

W.  B.  McDonald. 

•  •  «  • 

Jobn  B.  Gill. 

101 

57 

'ioo' 

"ii* 

'99* 

"54' 

"89 

"'ii' 

"74' 

'"29* 

"is 

20 

M.J.KMb. 

90 

70 

97 

62 

90 

62 

90 

84 

86 

19 

68 

16 

A.  H.  Carrigan. 

04 

48 

66 

49 

83 

60 

85 

60 

73 

44 

66 

41 

U.apoetboepitaL 
Paoiflo  R.  B.  system. 

95 

55 

06 

60 

98 

48 

90 

47 

74 

85 

65 

35 

"i\ 

94 

58 

96 

60 

94 

60 

94 

64 

00 

40 

72 

40. 

64 

Do. 

108 
88 

60 
60 

102 
81 

60 
50 

96 
85 

48 
47 

85 
05 

46 
49 

52 
80 

26 
41 

Dr.  A.  f onoh. 

"is 

"38 

'""to* 

U.  &  post  bospitaL 
Paoiiio  B.  B.  system. 

98 

60 

96 

60 

98 

60 

88 

49 

78 

20 

68 

83 

72 

75 

48 

75 

45 

80 

45 

85 

40 

78 

28 

67 

81 

67 

Da 

100 

68 

102 

61 

99 

58 

95 

48 

80 

80 

60 

28 

78 

Do. 

100 

67 

98 

52 

98 

38 

94 

48 

77 

30 

70 

30 

82 

Do. 

91 

53 

93 

53 

05 

53 

87 

62 

71 

34 

09 

88 

71 

U.S. post  hospital. 

94 

30 

92 

32 

M 

29 

85 

23 

67 

4 

61 

10 

96 

98 

42 

94 

35 

81 

86 

25 

68 

5 

48 

10 

97 

Do. 

100 

71 

99 

68 

88 

46 

90 

46 

76 

26 

70 

31 

90 

Padflo  B.  B.  system. 

96 

40 

89 

36 

88 

28' 

86 

16 

71 

2 

50 

—12 

122 

Do. 

114 

60 

108 

68 

108 

56 

96 

44 

84 

30 

60 

26 

89 

Do. 

101 

65 

100 

67 

103 

62 

84 

39 

76 

28 

62 

29 

79 

Do. 

108 

60 

106 

68 

104 

64 

98 

60 

84 

28 

70 

32 

82 

Do. 

109 

58 

106 

66 

100 

46 

80 

28 

64 

82 

Do. 

104 

68 

100 

64 

98 

50 

"06* 

"so* 

76 

40 

60 

84 

"'74* 

Da 

101 

48 

96 

38 

95 

46 

96 

38 

80 

17 

70 

80 

92 

Do. 

114 

76 

110 

62 

105 

64 

96 

46 

80 

30 

62 

82 

86 

Do. 

83 

44 

81 

81 

78 

34 

76 

81 

60 

20 

47 

14 

77 

Do. 

100 

68 

97 

51 

98 

48 

98 

48 

86 

30 

68 

30 

83 

Da 

113 

63 

104 

60 

102 

60 

102 

48 

92 

32 

84 

30 

83 

Do. 

110 

70 

108 

66 

110 

62 

90 

62 

73 

40 

64 

32 

83 

Do. 

109 

63 

106 

50 

104 

48 

100 

40 

82 

26 

65 

81 

84 

Da 

112 
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Prof.  Elwood  Meade. 

07 

51 

06 

46 

01 

32 

88 

11 

78 

—13 

"ii" 

*'*6' 

*"iio' 

00 

n 

00 

46 

84 

36 

82 

9 

71 

—16 

56 

—14 

00 

00 

46 

84 

36 

82 

0 

71 

-16 

66 

—14 

"ioi* 

Central  Offloe. 

02 

60 

05 

47 

88 

35 

85 

8 

74 

—14 

67 

—14 

114 

80 

U 

70 

40 

74 

32 

69 

11 

62 

—  2 

47 

—13 

05 

W.  A.  Jayne,  M.  D, 

04 
100 

84 
63 

06 
06 

48 
52 

87 
00 

41 
38 

87 
84 

10 
26 

73 

70 

—  0 

4 

J.  M.  Shields. 

"52' 

11*6* 

Dr.L  F.Ingersoll  and  Frank 

V     U^cCWxvXoOl. 

^07 

^43 

05 

41 

86 

30 

84 

12 

73 

-27 
—  2 

\  vu 

X'Bi.'C.l&wwi. 

»oJ 

431 

86J 

401 

801 

asj 

78 

10 

66 

\    V^*2 

I  \  \tsi^iX.Va%  lieSivc. 
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Table  of  maximum  and  minimum  temperature  and 


Statl*B«. 


Colorado— Continned. 

Las  AnimM 

Lewis,  Fort 

LoDinnont 

Monte  Vista. w... 

liontroee 

Pandora 

Pike'sPeak 

Pueblo 

Bed  Moantaio 

Sasraaohe 

Tiinidad 

T.S.BaDctae.. 

W«etCliffB... 
Cktnnecticnt : 

Canton 

Coioheeter.... 

Hartford 


•  •  V  • 


Character 
of  fltation. 


Middlebrook 

New  Haven 

New  London 

North  Colebrook 

Shelton 

Soathington 

Thompson 

Volontown 

Waterhury 

Dakota  : 

Abraham  Lincoln, 

Fort 

Bismarck 

Buford,  Fort 

Deadwood 

Garden  City 

Higfamore .^... 

Haron.. ."... 

Meade,  Fort 

Parkston 

Pembina,  Fort 

Bandall.Fort 

^   Riohardton 

Sisseton,  Fort 

Sully,  Fort 

Do 

Totten,  Fort 

Do 

Webster 

Tankton 

Yate«,Fort 

Do 

District  of  Colombia: 

Kendall  Green 

Kock  Creek  Bridge . 
Keaerroir    (distrib- 

nting). 
Beserroir    (receiv- 

Washington  City  . . . 
Florida: 

Archer 

Cedar  Keys 

Duke 

Homehmd 

Jacksonville 

Key  West 

Limona 

Manitee 

Meade,  Fort 

Merritt's Island  ... 

Nama 

Pensacola 

St.  Augustine,  Fort 

Sanfottl 

Tallahassee 

TitnsvUle 


as. 

M.P. 
S.W.S. 

aw.s. 

s.  s. 

s.  w^.  s> 

8.  S. 
S.  ^T .  s. 
s.  ^v.  s> 

8.  W.  S. 

S.W.S. 

S.W.S, 

N.  A.  Jn.  8. 
N.  B.  M.  S. 

v.o. 

N.  £.  M.  8. 

S.S. 

S.8. 

V.O. 
N.  B.  M.  S. 

V.O. 
N.B.M.S. 

V.O. 
N.  B.  M.  S. 

M.P. 

S.S. 
S.S. 
S.S. 

v.a 

V.O. 

S.S. 

M.P. 

V.O. 

M.P. 

M.P. 

V.O. 

M.P. 

S.S. 

M.P. 

s.a 

M.P. 
V.O. 

8.S. 

s.s. 

M.P. 

V.O. 
V.O. 
V.O. 

V.O. 

S.S. 

V.O. 
S.S. 
V.O. 
V.O. 
S.S. 

S.s. 

V.O. 
V.O. 
V.O. 
V.O. 
V.O. 
S.S. 
M.P. 
n.  tS. 
V.O. 
8.S. 


JasBary. 


76 
47 
82 
42 
GO 


19 


—21 


48 
04 


59 

50 

47 

53 
51 
60 
49 
50 
52 
00 
60 
48 

30 

44 

42 
45 
32 


88 
40 


22 
51 
32 
32 
34 
40 
35 
32 
34 
47 
44 
£9 


68 
00 

04 

07 

71 
70 
75 
82 
70 
79 
82 
84 
82 
80 
84 
08 
79 
80 
70 


1— » 
-14 

*  «  «  *  • 

-20 

-15 

-  5 
0 

-10 
-10 
-17 
-10 

-  5 
-20 


o 

-18 
-  5 
—20 
—15 
2 


—  7 
-8 


-44 
-45 
-18 
-33 


-43 
-83 


^45 
-33 
-38 
-40 
-28 
-30 
-39 
-31 
-44 
-20 
-38 
-50 


9 

7 


0 

23 
24 

25 
28 
22 
50 
28 
31 
27 
35 
31 
20 
27 
32 
21 


February. 


o 

70 
44 

70 
40 
59 
73 
27 


40 
54 

08 


58 
40 

■  •  •  ' 

47 

52 
53 
64 


51 
48 
54 

48 

37 

45 
47 
58 
87 
30 
47 
71 
38 
33 
45 
40 
38 
49 
SO 
35 
27 
45 
50 
49 
30 

00 

70 
73 

71 

73 

81 
77 
85 
85 
84 
81 
87 
88 
87 
85 
88 
70 
83 
85 
83 


-  0 
•  9 

-  2 
1 
2 

-8 
-83 


0 

0 

4 


0 

"2 

5 

8 

10 


3 
2 


-30 

-43 
-41 
-29 
-29 
-30 
-30 
-37 
-22 
-40 
-22 
-32 
-38 
-26 
-27 
-36 
-30 
-39 
-22 
-84 
-38 

10 
20 
20 

17 

19 

35 
39 
30 
45 
38 
58 
44 
40 
43 
45 
42 
38 
39 
44 
40 


March. 


81 
03 
77 
04 
72 
00 
31 
78 
68 
09 
72 


08 

45 
52 


52 
51 
53 
45 
50 
54 
49 
57 
52 

43 

54 
59 
05 
04 


08 
73 
00 
44 
00 
50 
07 
02 
70 
52 
57 
74 
78 
57 
54 

54 
00 
53 

55 

06 

80 

70 

84 

85 

80 

82 

88 

89 

87 

84 

87 

75 

79" 

83 

79 


18 
10 
10 
14 
10 
9 
-  5 
20 
12 
19 
28 


7 
12 


11 
12 
15 

3 
13 
11 
11 
12 

7 

-28 

-15 
■10 
10 
-13 
-14 

-  4 

-  2 
-10 
-27 

-  8 

-  9 
-13 

-  8 

-  5 
-23 
-20 
-22 

-  2 
-11 
-11 


25 
24 

22 

21 

32 
40 
31 
34 
30 
58 
40 
46 
31 
43 
30 
40 
37 
39 
38 


ApriL 


I 


87 
72 
84 
72 
78 
72 
88 
84 
58 
72 
78 


75 
80 
80 

82 
80 
79 
07 
77 
80 


84 
73 

91 

87 
88 
73 
95 
94 
94 
80 
94 
02 
94 
80 
91 
92 
96 
84 
84 
93 
90 
92 
88 

78 
84 
82 

82 

84 

84 
82 
00 
93 
89 
84 
91 
89 
91 
90 
91 
92 
89 
90 
87 


a 

^ 


o 

21 
20 
34 
45 
21 
9 
— 0 
38 
20 
40 
33 


20 
20 
20 

22 
23 
24 
10 
21 
23 


22 
10 


12 

12 

10 

14 

13 

10 

13 

IC 

-  2 

17 

10 

2 

19 

19 

1 

2 

7 

19 

15 

12 

30 
34 
31 

30 

28 

30 
42 
38 
44 
38 
61 
40 
60 
40 

•  •  ■  ■ 

44 

44 
40 
44 
44 


May. 


I 


90 
82 
90 


89 
81 
44 

'80 
68 
85 
80 


89 
80 
89 

88 
80 
82 
82 
80 
91 
80 
88 


92 

91 
93 
80 
87 
90 
92 
88 
98 
97 
94 
87 
94 
92 
96 
90 
90 
90 
90 
93 
92 

84 
90 
91 

80 

89 

84 
87 
94 
91 
91 
80 
90 
89 
91 
89 
92 
90 
90 
91 


35 
15 
88 


28 
21 
—2 
'30 
10 
34 
84 


32 
34 
38 

38 
42 
44 
32 
30 
40 
89 
48 
32 

31 

28 
32 
31 
30 
15 
32 
27 
38 
22 
19 
82 
27 
32 
83 
29 
29 
29 
38 
31 
80 

56 
00 
57 

54 

50 

52 
57 
55 
69 
65 
00 
03 
00 
05 
51 
02 
02 
60 
54 


June. 

9 

• 

ft 

M 

S 

0 

0 

90 

51 

80 

32 

98 

50 

88 

40 

•3 

41 

80 

28 

50 

21 

05 

42 

86 

47 

91 

41 

90 

0& 

88 

42 

88 

42 

03 

42 

94 

43 

90 

44 

84 

47 

80 

42 

91 

44 

01 

&J 

87 

45 

89 

50 

90 

41 

101 

38 

97 

38 

98 

30 

92 

40 

90 

30 

90 

32 

97 

38 

98 

38 

99 

40 

95 

32 

100 

27 

97 

45 

91 

33 

99 

44 

102 

43 

9t 

35 

91 

80 

90 

39 

94 

45 

101 

41 

101 

39 

94 

00 

93 

58 

94 

66 

95 

SO 

02 

62 

89 

64 

94 

63 

93 

67 

96 

04 

87 

09 

93 

09 

95 

68 

04 

70 

90 

70 

93 

69 

89 

63 

94 

67 

95 

64 

92 

76 

93 

J66 
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iUMMUtl  range  of  temperafurCf  etc, — Continued. 


Jnly. 

Angiut. 

Septem* 

Ootober. 

-n 

ber. 

Deottin- 
ber. 

f 
t 
t 

Autterity. 

• 

i 

o 

• 

1 

• 

0 

• 

0 

• 

0 

■ 

0 

0 

• 

0 

• 

0 

0 

1 

0 

0 

0 

0 

lOD 

55 

100 

62 

95 

34 

92 

21 

79 

—16 

58 

-11 

118 

66 

ao 

88 

21 

80 

21 

76 

8 

65 

21 

40 

-30 

118 

United  Statoa  post  hospital. 
Edwin  J.  Clark.  M.  D. 

*94 
02 

^59 
61 

02 
86 

61 

41 

88 
«5 

86 
32 

•78 

24 

•21 

71 
64 

—21 
—  1 

'"55" 

—25 

C.S.Aldiich. 

M 

48 

90 

42 

84 

38 

£3 

23 

65 

8 

48 

—16 

'iio 

86 

U 

84 

19 

72 

—10 

64 

—22 

C.  Laforgne. 

56 

29 

"66 

"22" 

"si" 

"15 

44 

0 

M 

-14 

25 

—39 

"ii' 

96 

65 

91 

53 

68 

40 

•88 

•23 

«•**• 

«  «  *  • 

y.  0.  Hills  and  A.  S.  Dwight. 

72 

46 

68 

30 

68 

32 

65 

26^ 

.  •  .  .  .1 

William  Gray. 

82 
90 
92 
84 

46 
53 
48 
43 

•81 
86 
88 
77 

•38 
80 
45 
80 

76 
86 
86 

24 
24 
34 

"66* 
74 
69 

•  •  ■  •  - 

"0* 
13 
11 

—17 

J.  W.  Bambo,  M.  D. 

94 

'55 
60 

47 

Prof.  H.  S.  GovAaa. 

...... 

E.  A.  Rider. 

J.  S.  MacNiell   and  A.  Corn- 

stock. 

100 

56 

87 

45 

80 

32 

78 

16 

62 

15 

52 

8 

114 

G.J.  Case. 

80 

58 

80 

46 

78 

30 

75 

65 

16 

58 

6 

aP.WlUard. 

96 

58 

93 

46 

75 

"ii* 

68 

6 

61 

6 

W.  W.   SUsworth,  J.  Mar- 

tangh. 

94 

68 

90 

47 

80 

32 

76 

23 

67 

17 

58 

6 

109 

H.  D.  A.  Ward. 

90 

60 

80 

60 

78 

36 

75 

26 

63 

18 

66 

8 

95 

89 

63 

84 

52 

77 

38 

73 

80 

63 

17 

67 

9 

89 

88 

53 

83 

40 

76 

30 

74 

17 

60 

8 

52 

-  2 

•  ^m  «  0  « 

Bey.  William  Goodwin. 

91 

69 

88 

43 

78 

35 

74 

26 

62 

10 

66 

9 

F.  B.  Wheeler. 

93 

61 

89 

52 

82 

28 

75 

20 

65 

15 

55 

6 

"iii* 

L.  Andrews. 

89 
94 

61 
61 

84 
88 

50 
66 

76 
79 

35 
30 

• 

62 
71 

12 
14 

56 

60 

3 

4 

"ii' 

Miss  E.  D.  Lamed. 

"78' 

*26' 

Hey.  B.  Dewharst. 

94 

56 

90 

42 

80 

27 

77 

20 

66 

14 

67 

4 

lU 

N.  J.  Welton. 

96 

SO 

90 

38 

90 

30 

80 

2 

76 

-24 

48 

-28 

149 

United  States  post  hospital. 

96 

50 

91 

37 

86 

28 

73 

2 

73 

-25 

47 

-26 

140 

• 

98 

46 

92 

44 

89 

31 

80 

0 

68 

-29 

45 

-26 

143 

90 

45 

88 

41 

80' 

83 

75 

-  7 

64 

-11 

49 

-11 

121 

92 

49 

80 

87 

80 

29 

80 

8 

68 

-28 

38 

-24 

>   126 

W.  C.  T.  NewelL 

100 
99 

47 
44 

92 

89 

29 
26 

W.  B.  McDowell. 

"ii' 

"46* 

"78* 

"76* 

-28' 

"40' 

-23* 

"Hi' 

»   »      w      ^Bv^P^      ^BV^v  ^i^  ^^^^  ^^         ^    ^t^^m^^  w 

100 

48 

98 

41 

87 

34 

82 

-11 

72 

—25 

6^ 

-32 

137 

United  States  post  hospital. 

104 

52 

92 

41 

93 

32 

79 

10 

82 

-27 

42 

-22 

J.J.Swarts. 

88 

31 

87 

18 

73 

^»     0 

68 

-29 

42 

—42 

United  States  post  hospital. 
'Do. 

105* 

"87 

100 

27 

•*• 

94 

18 

82 

70 

-41 

41 

-17 

"iii* 

94 

52 

84 

48 

82 

18 

78 

70 

-30 

40 

-25 

135 

Prof.  Adolpb  Nordberg. 

92 

41 

88 

33 

80 

28 

75 

—  6 

73 

-24 

84 

-30 

134 

United  States  post  hospital. 

104 

63 

98 

43 

94 

85 

78 

77 

-27 

46 

-18 

132 

' 

108 

53 

97 

48 

95 

85 

79 

79 

-25 

49 

-18 

138 

Do. 

90 

44 

84 

37 

81 

26 

68 

70 

-23 

41 

-36 

130 

92 

45 

87 

84 

81 

28 

65 

67 

-22 

40 

-32 

128 

Do. 

100 

48 

89 

30 

90 

22 

76 

^ 

77 

-27 

40 

-30 

144 

Prof.  Arthur  Betts. 

98 

63 

99 

44 

91 

85 

80 

13 

78 

-18 

45 

-16 

128 

103 

46 

97 

36 

90 

80 

78 

3 

76 

-21 

44 

-19 

141 

99 

38 

96 

47 

87 

38 

81 

1 

76 

-24 

46 

-25 

151 

United  SUtes  post  hospiUL 

83 
87 

34 
83 

69 
78 

23 
23 

67 
60 

16 
18 

"is' 

Deaf  and  Dumb  Institute. 

ioi" 

*73 

"ii' 

"so' 

"ii' 

"45 

Washington  Waterworks. 

102 

70 

96 

68 

86 

44 

86 

81 

66 

23 

58 

17 

96 

Do. 

100 

70 

96 

64 

86 

41 

.    84 

34 

68 

22 

58 

16 

96 

•    Do. 

103 

04 

92 

51 

00 

40 

86 

81 

70 

23 

CO 

14 

97 

Signal  Service. 

96 

66 

95 

65 

93 

62 

95 

87 

88 

24 

82 

28 

75 

Dr.J.C.Neal. 

92 

69 

92 

•70 

91 

62 

86 

89 

77 

27 

73 

34 

68 

100 

67 

94 

67 

94 

69 

89 

42 

82 

28 

78 

35 

75 

B.P.Ferril]. 

98 

73 

95 

72 

92 

62 

89 

44 

84 

33 

82 

45 

70 

J.  S.  Wade. 

100 

09 

97 

68 

95 

65 

88 

40 

78 

26 

76 

81 

78 

90 

70 

89 

75 

88 

72 

86 

67 

82 

57 

80 

63 

40 

97 

73 

94 

74 

93 

68 

88 

45 

85 

82 

81 

41 

60 

J.G.Knapp. 
Mary  W.Broberg. 
A.  a.  Adams. 

94 

74 

96 

79 

94 

74 

93 

47 

88 

36 

86 

36 

65 

97 

75 

94 

78 

93 

65 

90 

42 

85 

34 

8» 

86 

70 

95 

72 

95 

68 

92 

09 

86 

46 

81 

37 

79 

47 

60 

Bev.  James  H.  White. 

94 

72 

95 

78 

93 

65 

88 

44 

87 

87 

80 

89 

64 

C.E.  Bobbins. 

99 

71 

93 

09 

94 

59 

83 

38 

76 

28 

70 

30 

70 

94 

70 

92 

68 

90 

•  «  0  ■  • 

68 

86 

52 

78 

27 

76 

82 

67 

United  States  pest  hospital. 

"is" 

'75' 

"ii' 

"76* 

98 

"66* 

"86* 

"86* 

"to' 

"ii' 

*72* 

"ii* 

Bey.  W.H.  Carter. 

m 

68 

94 

09 

92 

64 

87 

45 

82 

88 

81 

40 

•••■•■ 
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Table  of  maxiiftum  and  minimum  temperature  and 


BtatioM. 


Gootcia: 

Athens 

Atluta /. 

AngQsta... 

Forsyth 

MiUedgeviUe 

Qoitman 

Sayannsh 

Idaho: 

Bo{s6  Barracks 

Bois6Clt7 

Lewlston 

Shemum,  Fort 

Illinois: 

Aledo 

Albion 

Atwood 

Aurora 

BeWidere 

Benton 

Season 

Cairo 

CedarviUd 

Centralia 

Charleston 

Chicago 

CoUinsville 

Becatnr 

Eberle 

Fairfield 

Fairvlew 

Flora 

Qeneseo 

Golconda 

Greenville 

OriggsYillo 

Bennepin. ........ . 

Hoopeston 

Irishtown 

Jacksonville 

Jollet 

Jordan's  Grove 

Kankakee 

Laoon 

Lake  Forest 

lisnark 

ICartinsviUo 

Ifasooatah 

Mattoon 

lioLeansboroiiffh. . 

Melvin 

Mlnonk 

Monmonth 

Mount  Morris  ..... 

Neponset 

Korth  Caledonia. . . 

Olney 

Oneida 

Oquawka 

Oswego 

Ottawa 

Pana 

Palestine 

Paris 

Pajson 

Pekin 

Peoria 

Philo 

Pontiao 

Prairieville 

Riley 

Richview 

Bookford 

Do 

Sandwiob 

South  Bvuiatou j 


Jaatuoy. 

Fshrury. 

March. 

ApriL 

May. 

June. 

Character. 

of  stations. 

H 

d 

i 

d 

i 

B 

!j 

d 

1 

o 

d 

* 

A 

o 

o 

a. 

s 

n 

o 

o 

o 

3 

o 

3 

o 

» 

o 

o 

o 

o 

V,0. 

67 

10 

78 

29 

73 

25 

86 

29 

87 

51 

07 

52 

&8. 

ee 

0 

74 

29 

76 

25 

88 

87 

89 

67 

97 

57 

8.8.  ' 

74 

15 

77 

81 

83 

29 

93 

80 

04 

46 

103 

50 

V.O. 

72 

14 

84 

34 

84 

32 

91 

88 

92 

62 

101 

66 

V.O.  . 

73 

12 

78 

31 

78 

28 

88 

82 

94 

66 

100 

57 

V.O. 

74 
71 

10 
16 

79 
80 

88 
36 

79 
81 

86 
32 

87 
89 

3» 
36 

&s. 

89 

66 

100 

60 

M.P. 

52 

14 

56 

9 

'74 

23 

90 

22 

08 

28 

97 

88 

as. 

65 

16 

68 

6 

74 

24 

86 

22 

07 

26 

06 

38 

V.O. 

60 

29 

68 

2 

82 

81 

02 

33 

103 

86 

08 

39 

M.P. 

46 

12 

58 

-12 

65 

3 

72 

23 

92 

81 

87 

38 

S.W.S. 

46 

25 

60 

—10 

70 

12 

m 

18 

91 

44 

97 

48 

s.w.a 

64 

-  8 

71 

16 

71 

17 

89 

28 

95 

62 

102 

54 

aw.  8. 

60 
45 

-24 
—25 

67 
64 

0 
—  6 

68 
71 

10 
5 

90 
86 

20 
18 

98 
99 

46 
44 

8.w.a 

92 

40 

aw.  a 

40 

-28 

46 

-10 

68 

10 

88 

26 

91 

46 

99 

50 

aw.  a 

89 

36 

96 
95 
87 

59 
62 
63 

104 

102 

06 

60 
64 
54 

8.  w.  a 

52 
66 

—24 
-  1 

62 

72 

4 
12 

8.8. 

76 

24 

87 

33 

aw.a 

42 

—81 

43 

—12 

66 

_4 

86 

20 

89 

46 

98 

50 

O.  W  •  £>» 

54 

—18 

68 

8 

75 

21 

92 

80 

94 

58 

102 

56 

V.O. 

62 

—20 

67 

4 

74 

17 

90 

20 

92 

47 

100 

60 

as. 

52 

—15 

68 

_  7 

68 

9 

82 

19 

86 

42 

96 

48 

V.O. 

00 

-18 

72 

4 

75 

22 

84 

28 

85 

49 

96 

49 

aw.a 

58 

—26 

63 

0 

68 

12 

85 

24 

86 

46 

94 

54 

aw.a 

50 
66 

—12 
—12 

92 
92 

30 
28 

94 
98 

62 
66 

D.  iV .  S. 

74 

16 

78 

26 

92 

56 

aw.a 

46 

-24 

67 

—  5 

15 

67 

22 

80 

40 

80 

50 

aw.a 

61 

—16 

69 

10 

70 

14 

84 

24 

85 

47 

91 

47 

V.O. 

49 

-29 

56 

—11 

72 

6 

85 

19 

90 

42 

96 

60 

8  w.a 

^ 

—  6 

75 

19 

77 

22 

88 

83 

90 

60 

96 

66 

8.w.a 

96 

61 

aw.a 

52 
63 

-25 
—31 

67 
56 

—1 
—6 

67 
74 

18 

8 

87 
90 

24 
20 

89 
93 

48 
42 

aw.a 

102 

43 

aw.a 

65 

—80 

60 

4 

87 

10 

87 

17 

02 

88 

94 

52 

S.  »v .  S. 

62 

-19 

60 

5 

78 

20 

92 

29 

90 

64 

98 

66 

V.O. 

54 

-20 

64 

-2 

71 

17 

83 

22 

80 

61 

.... 

aw.a 

49 

-21 

51 

-2 

78 

8 

88 

22 

94 

40 

99 

40 

a  w.  s. 

75 

8 

81 

18 

96 

26 

03 

52 

96 

56 

aw.a 

54 

-19 

64 

-2 

66 

12 

84 

26 

80 

50 

96 

58 

aw.a 

63 
46 

-82 

-17 

72 
67 

14 
6 

88 
80 

24 
23 

94 

86 

53 
45 

100 
102 

55 
61 

8.  Inr .  8. 

51 

-8 

5.  «V  •  S). 

87 
93 

43 
50 

07 
98 

63 
67 

8.  w.  a 

57 

-22 

66 

7 

70 

20 

90 

28 

aw.a 

61 

-16 

72 

6 

82 

16 

89 

80 

90 

46 

99 

46 

V.O. 

65 

-21 

73 

6 

74- 

18 

89 

22 

91 

60 

90 

54 

V.O. 

66 

-11 

74 

10 

76 

14 

90 

28 

93 

60 

102 

50 

S.  W .  8. 

54 

-23 

56 

—1 

68 

15 

86 

26 

85 

48 

90 

64 

8.  W.  8. 

54 

-22 

56 

—4 

70 

10 

84 

22 

90 

60 

98 

58 

'V.O. 

48 

-26 

50 

-8 

70 

8 

V.O. 

90 

12 

00 
80 
88 

85 
44 

67 

aw.a 

46 
65 

-26 

-7 

54 
66 

-10 
19 

70 
74 

6 
24 

98 
100 

44 

57 

aw.a 

87 

34 

aw.a 

55 
50 

—  7 
-26 

67 
86 

30 
24 

aw.a 

58 

-8 

72 

16 

92 

60 

100 

55 

S.W  8. 

87 

32 

98 

52 

104 

60 

%J»       TV  •  0« 

aw.a 

52 

—26 

54 

—  6 

61 

12 

82 

22 

"89 

48 

93 

64 

aw.a 

56 

—20 

62 

0 

67 

16 

80 

27 

82. 

46 

90 

46 

a  w.  8. 

61 
58 

—14 
—20 

77 
62 

22 
12 

86 
79 

34 
19 

88 
84 

66 
62 

98 
91 

60 

52 

aw.a 

58 

4 

8.  w.  a 

54 

53 

—22 
-27 

63 
66 

—  3 

—  4 

75 
74 

19 
11 

87 
87 

20 
23 

98 
98 

65 
45 

V.O. 

02 

47 

V.O. 

66 

-21 

57 

-  1 

73 

12 

00 

28 

93 

48 

101 

63 

8.  w.  a 

60 

—27 

64 

0 

68 

13 

91 

18 

94 

46 

00 

50 

aw.a 

56 

—26 

52 

—  6 

72 

10 

86 

16 

90 

38 

98 

48 

aw.a 

41 

—26 

47 

-10 

70 

6 

84 

20 

•  •  •  • 

96 

56 

V.O. 

42 

-25 

47 

—11 

64 

—  2 

81 

18 

86 

40 

04 

46 

aw.a 

51 

—14 

70 

.  8 

74 

15 

86 

27 

80 

61 

98 

60 

V.O. 

40 

—30 

40 

—10 

63 

21 

81 

23 

87 

48 

95 

54 

a  Av.  a 

42 

4. 

65 

\  Oft 

3 
\  ^ 

80 

\  «» 

25 
\  Yl 

87 

44 

61 

94 

100 

66 
60 

V.O. 

46 

54  —& 

V.O. 

40 

\  S3 

-1 

\  «» 

\  «v 

V  w 

I  « 
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average  range  of  temperaturef  0te.->Continaed. 


r 


July. 


m 


100 
100 
104 
102 
100 


104 
108 
^lOG 
102 
102 
103 
104 
105 
106 
100 
104 


102 

100 

100 

103 

91 

102 


100 
104 
100 
104 
106 
W 
00 
100 
107 
100 
100 


102 
104 
104 
100 
104 
00 
100 
104 
108 
106 
100 
104 
104 
110 
102 


106 
100 

no 

102 
102 
95 
105 
100 
103 
104 
100 
108 

no 

102 
08 

104 
97 


103 
103 


65 
50 
60 
73 
70 


▲ngmt 


i 


09 

45 
41 
61 
30 

56 


50 
50 
00 
74 
66 
60 
60 
70 
56 
61 
64 


50 

60 

60 
48 
71 
GO 
51 
44 
50 
72 


50 
69 
00 
67 
54 
57 

6:> 

66 
62 
62 
58 
66 
52 
41 
49 


91 
91 
99 
98 
93 


98 

98 

97 

103 

94 

104 


98 

102* 
101 
100 
97 
100 


106 

98 

102 

101 


104 
101 
100 
100 
100 
102 
101 
107 
100 
102 


6t 

66 
68 
52 
60 
62 
68 
66 
62 
5.-1 
50 
50 
48 
02 
50 
62 
58 


60 
49 


100 
104 

98 
100 
100 

96 
101 
105 
104 
101 
100 
dl04 

95 
105 


105 
100 
108 
102 
100 

05 
192 

90 
103 
104 
104 
105 
108 


OH 

103 

97 

08 

102 

100 


55 
55 
60 
62 
60 


Septem 


per. 


8 

^ 


65 

45 
39 
66 
41 

42 


46 
46 
50 
63 

68 
58 
50 


48 
49 
48 
66 


58 
63 
50 
51 
60 
46 
46 
45 
48 
62 


52 
51 
56 
51 
54 
48 
60 
48 
51 
54 
55 
d56 
45 
54 


58 
50 
58 
44 
50 
47 
58 
51 
47 
47 
52 
54 
41 


44 

50 
50 
52 

50 
47 


o 

95 
05 
98 
101 
03 
97 
93 

93 
93 

94 
79 

93 


94 
03 
86 
98 
04 
05 


101 
02 
97 


100 
100 


05 

94 

101 

100 

102 

08 

03 

100 


98 
100 


04 
91 
86 
97 

101 
99 

102 
04 


92 
93 


98 


90 
04 
89 
90 
97 
93 


03 
08 
9fl 
08 
90 
80 
98 
86 


96 
91 


40 
45 
45 
02 
47 
54 
50 

36 
33 
80 
80 


Ootobor. 


i 


41 


30 
32 
40 
50 
46 
44 
39 


32 
38 
38 


36 
43 


34 
34 
47 
37 
82 
30 
32 
44 


32 
34 


38 
41 
36 
31 
36 
34 
30 
41 


o 

80 
82 
88 
01 
81 
87 
85 

80 
87 
96 
70 

83 
85 
82 
85 
82 
82 
79 
82 
80 


86 
82 
85 


87 
87 
82 
82 


87 
85 
84 
88 
81 
85 
83 
75 
80 
72 
87 
82 
I  81 
82 
82 
&5 
86 
80 


32 
32 


43 


46 
31 
34 
36 
40 
33 


33 
41 
33 
28 
41 
37 
35 
37 


45 
35 


84 
02 
82 
80 
70 
83 
61 


85 
80 
84 
82 
80 
79 
81 
81 


84 
84 


36 
30 
30 
44 
40 
37 
42 

18 
16 
22 
13 

14 
22 
30 
16 
16 
34 
26 
28 
12 


Novem- 
ber. 


I 


20 
14 
23 


28 
28 
22 
22 


26 
49 
18 
14 
18 
25 
10 
17 
22 
24 
16 
12 
12 
24 
22 
10 
24 
19 


1« 
26 
15 
18 
16 
28 
19 


74 
72 
78 
79 
70 
77 
78 

73 
72 
81 
56 

70 
73 

69 
60 
73 
76 
75 
60 


78 
67 
75 


78 
80 
66 
76 


70 
70 
72 
74 
81 
70 
86 
80 


72 
68 
74 
70 
82 
76 
70 


70 
70 


74 
72 
80 
66 
67 
70 


10 
21 
10 
16 
15 
12 
21 
16 


16 
9 


74 
79 
74 
75 


74 
71 
06 
79 
09 


16 
16 
24 
22 
21 
26 
26 

4 

6 

18 

4 

-2 
0 

-i 

4 

10 
7 

10 
6 


Decem- 
ber. 


8 


0 

1 

10 


20 

4 
0 
6 


o 

62 
65 
72 
74 
66 
72 
71 

56 
53 


46 

44 
54 

•  •  ■  ■ 

52 
62 
60 
55 
58 
44 
58 
55 
53 
56 


6 
0 
2 
2 
9 
5 
0 
10 


59 
58 
40 
56 
53 
63 
56 
55 
57 
54 
62 
55 
52 
56 


-  2 

-  5 
2 

10 

4 

-  2 


50 
48 
53 
54 
56 
55 
58 


2 

U 


2 
2 
0 
3 

4 
2 


4 

2 
0 
5 


70 
68 


4 

4 
2 
7 
4 


—  2 


53 

48 


54 
48 
50 
52 

48 


52 


50 
66 


60 
52 
40 
55 
50 


63 


o 

16 

15 

24 

22 

21 

30 

28 

0 
0 


11 
0 

«  a 

-10 

-18 

17 

-  6 
5 

-16 
1 

-  6 

-  5 

-  4 


4 
4 

-12 
0 

-  11 
6 

-  5 

-  0 
-11 

-  9 

-  3 

-  7 

-  5 
0 

•  •   ■ 

-12 

-  5 
-16 

-  2 

-  3 

-  5 

-  1 


-14 
-16 


-10 
-12 
-12 
•14 
.  8 


—  4 


11 
■  6 


-10 
-10 
-14 
-  1 
-10 


00 
01 
80 
88 

88 


06 
05 


106 
114 

•   •  • 

isb 


00 

131 


127 
115 
120 


120 

lis 


130 
180 
123 

123 


121 


128 
121 
120 
117 


128 
115 


120 


131 
127 


136 


123 
118 
127 


AaUiority. 


,-2\  W\ 


10  V  V2» 
«\  V2Sk 


\ 


Prof.  L.  H.  Charb<nmieir. 


F.G.Sooti 
S.  A.  Cook. 
J.  L.  Cntler. 


United  States  poet  boBpltaL 

Robert  Scbleicber. 

Uaited  States  poet  hospital. 

Tyler  MoWborter. 
B.F.Michels. 
J.  W.C.Gray. 
M.  H.  Bobbins. 
B.  L.  LawreiioOk 
VT.  MoPherson. 
L.  H.  SuUiTaiL 

John  Wright 
J.  L.  HaUam. 
J.  B.  Baxey. 

J.  B.  Wadftworth. 
Rev.  M.  K.  Baker. 
Georf^  Stoong. 
Jacob  Hall. 
Jennie  Aodersoa. 
L.  A..  Miohelsi 
Prof.  N.  W.  ThontSB. 
J.  E.  Y.  Hanna 
K.  S.  Oadyn. 
L.  Eafntman. 
A.  T.  Parviflnoe. 
MissC.  J.  Trego. 
William  Bogan. 
P.  J.  Hasenstab. 
Anna  B.  Nash. 
W.J.S.Cathcart 
W.:i5.  Wells. 
Kfiv.A.C.Prioe. 
L.lLP.GrilBTi. 
George  L.  Beeler. 
J.  B.  Sheapley. 
Dr.  G.  Leiorock. 
William  Dozier. 
WillittmP.Gibbs. 
F.B.Dienelt. 

J.  C.  HatohisoD. 
William  Feary. 
Dr.  K  Steteon. 

Charles  Fahs. 
J.  A.  Wetmore. 
R.  HodsoD. 
J.  8.  Seely. 
Dr.  J.  O.  Harris. 
J  E.  Eberle. 
J.  E.  Teropleton. 
Wilbar  T.  Cook. 
Daniel  B.  Bobbins. 
Bov.  J.  E.  Terborg. 
Dr.  F.  Brendel. 
H,  A.  Barr. 
Isoao  Young. 
Matthias  Schick. 
John  W.  James. 
A.  G.  Tacker. 
T.  D.  Bobertson. 
J.  W.  Bndlong. 
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Table  of  mtuBimum  and  miniwmm  Umperatwre  amd 


StetioBS. 


»••••«  #%  *  •  • 


Illinois— Continoed. 

Springfield 

Sterling , 

Somner 

Svoamore 

Three  liUe 

TOnlon 

Yandalift 

Tirden 

Wataeka 

White  Hell 

Windeor 

Wooditock ; 

Indiana: 

Angola 

BlneLiok 

Brookrille 

BntVnglle 

Colunlna  City 

Colnmbna 

ConnenTille... 

Begonia 

De&hi , 

TianDland , 

KrankUn... 

Qreenfleld 

IndianapoUe... 
JeilersonTiUe .  • 

I«aoonia 

lAFayette...^. 
liOgansport.... 
lfarengo....>%.. 

Katlon 

liaiuy 

lioontVenion. 

ICnnoie 

Piinoeton 

IRidhmond 

BookyiUe 

Salem 

Spiceland 

Snnman 

Terre  Hante. . . 

Vevay 

Worthington.. 
Indian  TerriMry : 
FortOibwni... 
Fort  Beno 

Do 

Fort  Sill 

Fort  Supply... 

Do 

Iowa: 

Banoroft 

Cedar  Rapids. . 

Do.... 

Clinton 

Cresco 

Davenport..... 
Dee  Koines 

Do 

Dabaqae 

FortHadison.. 

Hnmboldt 

Independence . 

Keokuk 

Logan 

Montloello 

Mount  Yemon. 

Muscatine 

Oskaloooa 

Do 

KMBsaa: 

AlUaoB 

Brookville 

iladkiaPark... 


Character 
of  station. 


S.S. 

8.   Mfm  S. 

S.W.S. 
V.O. 

aw.a 
aw.s. 

&W.& 

aw.a 
aw.a 

V.O. 
&W.& 

B.  IV.  B. 

aw.a 
aw.a 

V.O. 

aw.a 

Da   W^a  S. 

aw.a 
aw.a 
aw.a 
aw.a 
aw.a 
aw.a 
aa 

V.O. 
V.O. 
V.O. 
V.O. 

s.  w.a 
aw.a 

V.O. 

aw.a 
aw.a 
aw.a 
aw.a 
6.  w.  a 
aw.a 
s.w.a 

V.O. 

a  a 

V.O. 

aw.a 

M.P. 

a  a 

MP. 

as. 
a  a 

MP. 

V.O. 
V.O. 
V.O. 
V.O. 
V.O. 

as. 
aa 

V.O. 

as. 

V.O. 
V.O. 
V.O. 

as. 

V.O. 
V.O. 
V.O. 
V.O. 
V.O. 
V.O. 


I 


61 

40 

ee 

48 
58 
63 
60 
66 
66 

SS 

40 
66 


—18 
—24 
—14 
—24 
—12 
—26 
—18 


-28 
-20 
-18 
—24 

—16. 


66 
57 
60 
62 
66 
62 
62 
63 


—14 
—18 
—22 

-8 
h-U 

-5 
—26 
-20 
—11. 


64 
62 
68 
62 
64 
68 
66 
60 


60 
68 
68 


62 


60 


64 
64 

78 
72 
78 
76 
74 
7S 

85 
40 
40 
46 
38 
50 
42 
50 
42 
54 
42 
88 
65 
46 
48 
45 
45 
40 
42 


—12 

—  6 

—  6 
-83 
—27 

—  6 
—25 
—17 


—22 
-12 
—18 


-7 
43 


-7 
-13 

-19 
-6 
-9 
0 
-18 
-23 

—27 
—24 
—82 
—85 
-92 
—26 
-24 
—34 
-32 
—21 
-28 
—28 
-18 
—26 
-32 
—26 
—30 
-27 
-24 


Fehmary. 


I 


o 

0 

60 

0 

72 

12 

46 

—  8 

72 

10 

52 

—  0 

64 
58 
64 
60 
45 

56 
70 
65 
71 
56 
60 
62 
74 
68 
62 
68 
62 
66 
72 
62 
68 
60 
72 
59 
63 


57 
72 

58 


62 


70 
66 

76 
80 
79 
72 
79 
80 

40 
50 
49 
52 
89 
66 
54 
56 
51 
65 


42 
60 
60 
50 
47 
48 
54 
60 


—  2 
0 
2 
2 

—10 

0 
11 
16 
15 

2 
14 
11 
18 

5 
10 
13 
11 
10 
19 
18 

1 

6 
20 

7 

8 


12 
16 
11 


15 


8 


16 
14 

11 
1 
8 
8 

—  2 

—  5 

-22 
-10 
-15 
-18 
-25 
-10 
-15 
-24 
-12 
-10 


Maieh. 


71 
60 
76 
65 
82 
68 
70 
72 
70 
68 
70 
64 

66 
73 
68 
76 
61 
70 
69 
70 

•  •  ■  ■ 

66 
70 
68 
70 
74 
75 
68 
72 
78 
67 
67 
58 
68 
72 
67 


71 
67 
66 


-16 
-7 
-18 
•21 
-17 
-11 
-16 
0 


V.  0.  62   -23      74  -13 

8. W.a  \  68\-n\  T^\-% 

aw.  S.    »    52^-14^    1^^-\^ 


76 
74 

80 
84 
84 
86 
86 
85 

60 
72 
'71 
71 
62 
70 
72 
73 
70 
71 


61 
72 
76 
70 
73 
74 
74 
78 

88 


S 


18 

6 

16 

10 

28 

3 

19 

12 

12 

20 

17 

-1 

8 
15 
19 
20 
10 
IS 
18 
18 

■  •  •  « 

14 
23 
18 
16 
19 
16 
14 
13 
24 
15 
18 
21 
21 
20 
15 


20 
13 
14 


18 
16 

25 
24 
22 
26 
24 
31 

-8 
6 

'4 
0 
0 
0 

10 
5 
2 

16 


11 

19 

18 

•  5 

6 

7 

10 

14 

11 


▲priL 


a 


o 

84 
70 
90 
83 

.J.. 
83 


86 
88 
86 
86 
86 

82 
84 


90 
77 
82 
84 
85 
90 
86 
84 
85 
85 
86 
92 
86 
88 
90 


83 
85 
88 
84 
85 
83 


88 


87 

92 
94' 
93 
95 
83 
94 


80 


87 
80 
82 
87 
83 
83 
86 


74 
84 
94 
84 
87 
84 
89 
83 

06 


26 
20 
28 
22 


16 

'26" 
20 
26 
23 
16 

20 
30 


28 
18 
26 
26 
23 
22 
26 
26 
25 
22 
23 
18 
20 
22 
19 


21 
32 
27 
20 
25 


26 


» 


28 
,28 

32 
30' 
27 
85 
81 
26 

12 
9 
14 
18 
18 
16 
18 
17 
16 
22 


17 
22 
22 
13 
20 
16 
20 
22 

28 


\  «^  V  M  I  08  I  84 
\  1l»\  1\\  «^\  •» 


May. 


I 


82 
90 
91 
88 
86 
88 
86 
92 
84 
92 


100 
89 
89 

93 
89 
86 
86 
85 
86 
84 
88 


87 
90 
90 
91 
92 
76 
86 
90 
90 
02 
84 
87 
85 
80 
90 


90 
88 

93 
99 
96 
93 
94 
92 

95 
88 
90 
94 
92 
90 
93 
96 
90 
89 


84 
89 

96 
91 
96 
89 
94 
94 

08 


a 


47 
47 

56 
48 
51 
42 
62 
60 
42 
62 
47 


46 
56 
61 
69 
46 
64 
64 
62 
51 
60 
58 


49 
63 
58 

42 
50 
50 
48 
42 
52 
54 
51 
52 
50 
57 
47 
52 


48 
53 

49 
89 
88 
42 
44^ 
86 

84 
40 
85 
88 
40 
44 
89 
87 
41 
46 


44 

48 
84 
40 
44 
41 
45 
48 

89 


Jnne. 


o 
96 


96 
96 


92 
98 
98 
96 
90 
100 
99 

98 
95 
92 
96 
92 
96 
00 
93 
96 


94 


94 
95 
100 
94 
97 
96 
96 
90 
98 
90 
96 
94 
93 


93 
90 
95 
95 
94 

98 
95 
96 
97 
98 
95 

93 
97 


103 
93 
97 
94 
94 
96 
98 
91 
90 
95 

100 
97 

100 
08 
96 
96 

106 
100 
103 


o 
51 


66 
58 


49 

48 

48 

481 

58 

51 

46 

47 
56 

51 
66 
60 
52 
54 
52 
52 


58 


49 
51 
50 
48 
62 
56 
55 
89 
62 
68 
54 
58 
54 


46 
50 
47 
61 
65 

55 

54 
54 
00 
58 
68 

40 
42 


50 
50 
51 
45 
42 
45 
53 
U 
63 
60 
46 
42 
53 
41 
65 
57 

66 

48 
65 
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•MiiMiI  ramge  of  temperatwr€f  0<o.— Continaed. 


July. 

Angoat 

SmteniP 

October. 

Norem. 
ber. 

DeoMn- 
ber. 

f 

▲athority. 

3 

1 

1 

i 

i 

• 

i 

i 

i 

1 

i 

1 

1 

0 

0 

o 

0 

o 

0 

0 

o 

• 

0 

0 

0 

0 

• 

lOO 

58 

97 

49 

96 

87 

84 

20 

77 

4 

66 

—10 

118 

• 

•  *  •   M  a 

a  ■  •  •  • 

70 

16 

n 

2 

51 

-16 

Second  Ward  School. 

106 

"io" 

102 

"bV 

*98* 

"'si' 

86 

24 

78 

—  2 

66 

—  2 

"m 

J.  A.  Frffe. 
RoswellDoir. 

101 

40 

101 

42 

91 

28 

82 

13 

65 

—  1 

48 

-12 

125 

100 

58 

102 

64 

98, 

42 

82 

20 

154 

1 

W.  B.  Aodereon. 

07 

55 

07 

45 

90' 

29 

"'72" 

11' Y 

49 

—13 

■■«•■• 

Edwin  Batler. 

108 

60 

101 

51 

03 

37 

"so" 

"28* 

71 

0 

65 

8 

JoseUrbMi. 

104 

60 

100 

40 

100 

36 

82 

20 

60 

4 

56 

—10 

"iis" 

A.  C.  Ginh. 

1  105 

47 

106 

45 

94 

28 

82 

15 

75 

1 

46 

-10 

184 

Henry  UpaalL 
P.  J.  Bfttee. 

98 

66 

98 

58 

94 

40 

75 

8 

54 

—  4 

108 

62 

102 

48 

95 

88 

"«' 

"26' 

75 

4 

56 

-r  6 

"125' 

A.  a.  Hatch. 

103 

41 

101 

40 

85 

28 

43 

—17 

George  D.  SUlinum. 

L.  Stealy. 

G.  Foinclexter. 

102 

66 

101 

47 

91 

82 

•79 

18 

64 

9 

58 

—  4 

118 

lOB 
103 

68 
60 

101 
104 

55 
44 

94 
95 

48 
82 

79 
82 

28 
25 

"76" 

'"i* 

'66 

..... 

A.  W.  Butler. 

106 

70 

104 

67 

97 

85 

82 

26 

77 

1 

69 

—  4 

"iii" 

Joe.  Hole. 

97 

56 

05 

68 

90 

80 

71 

5 

52 

—  6 

Dr.  N.  L  Xltiioart. 

lOi 

66 

108 

54 

05 

84 

**79" 

"ii' 

68 

6 

56 

1 

'm 

«r.  A.  Perry. 

09 

60 

106 

56 

01 

83 

80 

22 

70 

1 

62 

-  8 

111 

B.  Hessler. 

99 

65 

99 

54 

94 

40 

80 

28 

78 

3 

57 

4 

104 

Jm.  p.  White. 

lOi 

68 

99 

63 

91 

82 

82 

20 

71 

0 

60 

—  8 

Higginbotham  dc  Son. 
W.  J.  DaviBson.   ' 

103 

60 

98 

66 

90 

82 

72 

20 

66 

2 

52 

0 

104 

60 

161 

52 

94 

87 

80 

28 

72 

0 

62 

—  2 

"iii* 

D.  A.  Owen. 

•  ■  •  •  ■ 

99 
99 

% 

91 
93 

86 

34 

82 
^82 

21 
28 

A.  P.  Boottt  Br.  a  &  Qoote. 

101 

"ii' 

"*7i' 

"i* 

"57' 

11*3 

"in 

101 

61 

99 

52 

94 

88 

84 

26 

72 

8 

50 

4 

110 

Jno.  C.  IfOomiB. 

105 

71 

105 

.60 

99 

88 

84 

21 

78 

0 

60 

3 

111 

Lafe  Crosier. 

105 

68 

102 

47 

95 

29 

83 

10 

74 

1 

55 

-  9 

138 

Purdue  TJniveraity. 

104 

57 

103 

47 

96 

U 

86 

22 

72 

6 

50 

—  6 

131 

Tho8.  B.  Helm. 

105 

66 

103 

62 

96 

87 

85 

28 

80 

5 

60 

6 

111 

J.  M.  Johnson. 

i  105 

65 

«  •  •  • 

*  m  m  ■ 

S.  R.  Fankboner. 

101 

66 

98 

"io 

92 

'26' 

"is 

"ii' 

"H' 

H'i* 

"m 

H's' 

"iii' 

E.Kirkwood. 

lOO 

60 

100 

51 

97 

88 

82 

26 

70 

6 

65 

4 

J.  M.  Lockweod. 

99 

91 

94 

46 

93 

20 

75 

20 

69 

0 

54 

1 

"'iii' 

F.  E.  Huston.  A  L.  Mlcheker . 

103 

67 

103 

60 

97 

39 

83 

28 

75 

—  4 

68 

1 

115 

Elisha  Jones. 

101 

66 

96 

60 

92 

30 

79 

22 

67 

0 

55 

—  2 

114 

J.M.GIoys. 

102 

61 

101 

65 

92 

86 

75 

28 

70 

12 

60 

—  4 

A.C.Batee. 

98 

60 

96 

60 

89 

41 

78 

25 

78 

—  1 

69 

0 

James  W.  Hay. 

102 

58 

97 

46 

91 

29 

80 

22 

69 

1 

67 

—  4 

Wm.  Dawson. 

102 

02 

106 

48 

92 

80 

80 

22 

72 

0 

65 

-4 

"iii" 

B.  F.  Ferris. 

102 

57 

99 

60 

98 

84 

80 

22 

74 

6 

60 

—  2 

105 

61 

101 

46 

95 

86 

86 

24 

76 

5 

57 

2 

"iii" 

Prof.  Chas.  G.  Boomer. 

100 

68 

97 

65 

83 

82 

80 

25 

75 

—  7 

62 

—  2 

113 

Dr.  W.  B.  Squire. 

109 
104 

62 
63 

106 
104 

66 
62 

95 
96 

48 
44 

90 
00 

26 
80 

82 
83 

7 
12 

United  BUtes  post  hospitaL 

"oi 

—'2' 

"iio" 

106 

47 

106 

62 

97 

45 

80 

88 

83 

1 

66 

-2 

115 

Do. 

105 

66 

104 

66 

96 

48 

89 

81 

76 

8 

68 

8 

106 

09 

66 

101 

53 

94 

42 

90 

25 

83 

—  5 

70 

Zero 

U4 

101 

61 

104 

65 

87 

38 

02 

20 

84 

—  1 

60 

-10 

127 

Do. 

95 

46 

95 

38 

88 

32 

79 

—  3 

72 

-24 

88 

-20 

122 

H.  N.  Benft^w. 

99 

61 

98 

42 

90 

30 

80 

11 

70 

—14 

56 

-17 

123 

H.  D.  Olds. 

•  •  •  •  • 

•  •  ■  ■  ■ 

93 

82 

84 

8 

72 

—26 

Prof.  Frederick  Starr. 
Luke  Roberts. 

104 

49 

iia 

"ii" 

92 

30 

86 

** 

14 

fl  at 

70 

—  3 

"ii' 

-26* 

"iii' 

98 

65 

09 

45 

86 

36 

78 

8 

67 

-26 

37 

-25 

131 

Gregory  ICarshalL 

90 

56 

96 

46 

06 

42 

83 

46 

71 

42 

54 

17 

126 

103 

52 

101 

46 

92 

40 

83 

14 

73 

—  9 

50 

—13 

126 

100 

52 

102 

43 

93 

38 

•73 

•10 

75 

—15 

57 

—16 

186 

Adolphua  Yoegeli. 

101 

55 

99 

44 

88 

38 

85 

15 

72 

-12 

50 

-16 

133 

100 

65 

100 

47 

95 

86 

83 

17 

68 

4 

46 

—11 

121 

Hiss  L.  A.  HoCretdy. 

07 

45 

100 

34 

89 

30 

75 

8 

78 

—23 

30 

-22 

Florence  Prouty. 

04 

62 

90 

60 

81 

88 

75 

18 

65 

—16 

U 

-16 

m 

B.  F.  Wnifke. 

too 

69 

100 

48 

96 

86 

84 

20 

76 

7 

67 

—11 

118 

105 

60 

108 

46 

93 

86 

83 

8 

75 

—16 

45 

—16 

131 

J.  T.  Stem. 

100 

52 

106 

88 

88 

81 

82 

8 

70 

—19 

46 

-19 

132 

H.  D.  Smith. 

102 

62 

98 

80 

86 

18 

70 

—12 
—  1 

41 
43 

-19 
-14 

Prof.  AlonxoOoIlin. 
J.  P.  Walton. 

'ioi" 

"ii' 

102 

40 

98 

87 

86 

14 

iV 

70 

"iii' 

100 

61 

99 

46 

93 

41 

83 

18 

72 

—14 

47 

-16 

127 

0.  H.  Ayey. 

103 

64 

102 

66 

93 

40 

70 

—10 

Joseph  Boyd. 
John  J.  Cash 

106 

60 

108 

41 

103 

ii 

'95 

"20 

"ffl 

ll'fl 

"fiO 

rA' 

L  F.Cyra3L\na. 

..... 

100 

40 

90 

4W 

10 

00 
M 

L_20 

c:. 
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Table  of  maximum  and  minimum  temperature  and 


StotSona. 


KansM— Contiiiaed.      • 

Bunker  Hill 

Carneiro 

CoUyer 

Concordia 

Dodge  City 

Dorranoe   

£1  Dorado 

BUia 

Ellfworth 

Emporia 

Eustia 

Globe 

Qorbam 

Grainfield 

Grinnell 

Hays  City 

Hav8,Fort 

Independence  ". 

Kanopolia 

Lawrence ^ . . . . 

Leavenworth 

Lebo < 

Manhattan 

Do 

Monnment 

Mor»e 

Ninneecah 

Oakley 

Ogallah 

Quintner , 

KUey.Fort 

Itome.^ 

Russell : 

Salina 

Sedan 

Sbei'idvi. ........... 

Topeka 

Do 

Yiotoria 

.    "WaKeeney 

WakefleRl 

Wellington 

West  Leavenworth 

Wilson 

Winona 

Tates  Center 

Kentucky: 

Bowline  Green 

Frankfbrt 

Harper's  Ferry 

LottiSTille 

Midway 

Louisiana : 

Grand  Cotoan 

Liberty  Hill 

New  Orleans 

Shreveport 

Maine : 

Bar  Harbor 

Belfast 

Cornish 

Eastport 

Fairfield 

Gardiner 

KenfsHill 

Lewiston 


Mayfleld 

Orono  

Petit  Manan. 

Portland 

MiuTlMnd: 

Baltimore  ... 

Cam  beriaod . 

JSdeartown  .. 

FaJlBton 


Character 
of  station. 


January. 


February. 


S.  W^.  8. 
S.W.S. 

s.  s. 

s.  s. 

s.  w.  s. 

v.o. 

8.W.S. 

8.  W.  8. 

V.O. 

aw.  8. 
v.o. 
aw.  8. 
aw.  a 
aw.  a 
a  vf.  8. 

M.  P. 

V.O. 
S.  W^.  8. 

V.O. 

8.8. 

V.O. 

V.O. 

V.O. 
8.W.  8. 

V.O. 

V.O. 

a  TV  •  a 

V.O. 

a  w.  8. 

M.P. 

aw.  a 
s.  w.  s. 

V.O. 
8.  W^.  8. 
8.  W.  8. 

aa^ 

8.  W^,  o. 
8.W.  8. 

aw.  a 

V.O. 
V.O. 
V.O. 
V.O. 
V.O. 
V.O. 

V.O. 
V.O. 
V.O. 

a  a 

V.O. 

V.O. 
V.O. 

as. 

8.8. 

V.O. 

N.  E.  M.  8. 

V.O. 

as. 

K.  E.  M.  8, 
V.O. 
V.O. 

N,  E.  aL.  S. 

a.  E.  M.  8. 

V.O. 
NT.  E.  M.  8. 

as. 
as. 

V.O. 

as. 

V.Q. 


o 
60 


60 
73 
68 
69 
62 
62 
60 
70 
60 


60 

m  * 

72 
75 
«8 


60 
69 
55 
62 
62 


72 
68 
62 

'58 
70 
60 
48 
73 


68 
70 
68 
64 
63 
54 


65 


67 


67 
64 

75 

71 
78 
76 

52 
47 
48 
50 
46 
45 
43 
45 


44 


o 
-16 


-I9i 

-17 
-16 
-21 
-14 
-18 
-18 
-20 
-24 


-13 

*  «  ■  • 

-20 

28 

-18 


-16 
.25 
-24 
-23 
-20 


—20 
—10 
—10 

•  «  •  •  ' 

—26 
—19 
—20 
-11 
—13 


—22 
—16 
—13 
—16 

—20 


-16 
—22 


-6 


—  5 

—  3 

17 
23 
21 
12 

—15 
—16 
-17 
—13 
—30 
—23 
—19 
—21 


—29 


-15 


s 

^ 


o 

65 

70 

72 

72 

75 

74 

73 

64 

54 

71 

68 

64 

68 

65 

68 

62 

oa 

73 
70 
68 
68 
74 
64 
72 
66 


78 
66 
70 

•  •  *  ' 

68 
75 
60 
75 
79 
70 


62 
60 
68 
64 
73 
60 
68 
84 
66 


74 
68 
78 
71 

81 
72 
82 
78 

50 
40 

42 
47 


45 
42 
44 


45 
34 
42 

72 


ft 


-11 

—15 

—  8 

—  6 

—  3 

—  6 

—  8 

—  8 
-16 
—10 

—  8 
-  5 

-12 

—  4 
—15 

0 

—  2 

—  5 

—  6 
-10 
—10 

—  9 
—16 


—  9 

'-10 

—  4 

•  M  •  •  • 

—10 

—  3 
—10 
-10 

1 
—10 


-7 

-  5 

-  9 
-8 

-  3 
0 

-  7 
18 

•  2 


17 
16 
19 
18 

40 
38 
44 
34 

-4 

-  3 
-10 
-4 


-21 
-12 
-24 


-25 
1 
-  2 


March. 


85 
80 
96 
82 
80 
82 
81 
72 
74 
82 
8i 
78 
82 
78 
8G 
85 
84 
79 
80 
81 
84 
83 
82 
83 
72 


86 
81 
82 

•  •  •  < 

81 
82 
77 
61 
82 
90 


72 
77 
75 
85 
76 
74 
90 
82 

75 
75 
78 
79 
71 

81 
75 
81 
84 

48 
46 
48 
40 
45 
47 
47 
50 


44 


0 

3 


18 
18 
18 
IH 
17 
18 
20 
22 
18 
20 
14 
21 
20| 
10 
14 
18 
6 
26 
18 
23 
20 
22 
22 
23 
It 


21 
20 
20 

»  •  •  ■ 

19 
15 
20 
31 
27 
12 


46 


20 
20 
23 
15 
23 
20 
24 
20 

22 
16 
20 
8 
17 

39 
49 
44 
35 

-  1 
1 

-4 

-  2 
-23 
-10 

-  9 
-14 


-14 


isro 


47 

65  \     7  I    72  I    21  I    57  I    21 
60  \—  « \  ea  \  U  \  «i  \  V^ 
62\i©To\    50\   \Q\   «i\  \^' 

58  \     i\   «n\  \*\  t&a\  \^ 


April. 


100 
90 
89 
93 
91 
90 
92 
90 
94 
85 
91 
86 
96 
90 
96 
94 
93 
92 
90 
JB7 
87 
93 
89 
94 
88 


95 
96 
94 
94 
93 
94 


97 

92 

100 


88 
88 
98 
98 
95 
90 
94 


88 

c85 
88 
82 
87. 

*84 

88 
86 
87 
96 

65 
61 
70 
66 
64 
66 
64 
68 

67 
64 
59 
70 


85 

«2. 


38 
28 
34 
20 
24 
28 
25 
38 
28 
27 
31 
24 
32 
28 
20 
35 
13 
27 
28 
25 
26 
22 
23 
53 
30 


24 
36 

H 

21 
27 


24 
30 
30 


24 
40 
30 
31 
26 
27 
22 


25 

c35 
16 
30 
30 
17 

46 
59 

48 
39 

19 
26 
14 
20 
4 
10 
14 
10 


4 
23 
22 

30 


May. 


1S^ 


95 
95 


9i 


92 
92 
90 


97 
91 

»  •  *  • 

92 
00 
.08 
96 
99 


96 


98 
94 


79 
91 


97 


100 
95 
93 
97 


96 

89 
91 
86 
90 
86 

89 
90 
91 
99 

79 
79 
84 
74 
85 
88 
85 
85 

81 
86 
60 

87 


a 

3 


36 
35 


37 


43 
36 
48 


23 
46 

■  «  •  • 

46 

45 
35 

40 
37 


34 


36 
40 


64 
46 


39 


48 
37 
44 
30 


41 

55 
48 
64 
54 
50 

59 
58 
62 
53 

34 
46 
42 
36 
34 
35 
39 
36 

84 
36 
38 
41 


87   61 


June. 


105 

100 

100 

97 

lOJ 

106 

96 

96 

104 

95 

100 

94 

9B 

100 

108 

102 

98 

96 

99 

96 

96 

102 

98 

97 

102 


104 

100 

104 

103 

100 

96 

99 

103 

94 

108 

100 

100 

100 

100 

102 

00 

97 

101 

102 

00 

97 
96 
90 
9<$ 
96 

90 

92 

91 

101 

91 
88 
91 
74 
92 
88 
88 
91 

92 
92 
74 


94 


!».  V  ^  I  01  (  60   90   60 

'wX  i&\  %ft\  ^\  %a  I  48 

^\  7fc\  ^\  tSk\  «4\  Vw^ 


.9 


o 

63 
66 
62 
46 
65 
60 
46 
58 
60 
47 
65 
58 
65 
56 
60 
56 
41 
47 
60 
51 
51 
46 
64 
54 
60 


56 
58 
58 
5( 
46 
50 
63 
57 
68 
SO 
47 
47 
48 
60 
62 
54 
53 
44 
52 
51 

60 
46 
58 
S3 
46 

63 


66 
66 

40 
50 
SO 
42 
40 
41 
41 
44 

49 
47 
41 
43 

63 
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annual  range  of  temperaiurej  e<c.— Continaed. 


July. 


S 


102 
90 


00 


90 
101 
102 


103 
105 


102 
102 
105 
101 


98 
105 


105 
IM 


103 

108 


104 
104 


108 
104 
101 
105 


102 

102 
103 

108 
102 


Ot 

04 

96 

104 

91 
88 
92 
84 
94 
91 


94 

>9I 
93 
82 
96 

102 

98 


a 


57 
58 


58 


58 
57 
64 


51 
61 


56 
57 
52 
60 
40 


60 
61 


53 
63 


68 
68 


53 
53 


65 
62 
60 
56 


57 

72 
67 
78 
65 


70 
73 
70 
69 

60 
61 
61 
49 
61 
64 


66 

52 
66 
56 

57 

67 
60 

74 


August. 


101 
102 


101 


96 
102 
100 


103 

111 


99 
100 


101 


98 
108 


103 
109 


102 

106 


104 
104 


104 
106 
100 
103 


102 

100 

103 

96 

99 


93 

92 

94 

102 

■  83 

80 
87 
78 
86 
81 


86 


84 
78 
86 

91 
88 
83 


52 
51 


53 


64 

48 

54 


41 
64 


40 

48 


52 


64 
64 


60 
63 


56 
60 


46 
46 


55 

52 
60 
61 


48 

61 
44 
62 
66 


67 
79 
71 
66 

47 
55 
60 
49 
42 
46 


47 


45 
60 
48 

65 
48 

eo 


Septem- 
OUT. 


102 
95 

100 
94 
96 

100 
06 
94 
95 
92 

100 
94 

100 
96 

161 

100 
99 
99 
94 
04 
95 
99 
96 


98 
92 
96 
98 

100 
98 
94 
98 
91 
84 
97 
93 
97 
97 
96 
98 
97 
95 
94 
97 
96 

102 

102 
96 


94 


93 

90 

94 

100 

76 
74 
77 
72 
78 
75 
74 
80 

74 

77 


75 

88 
82 
75 


46 

43 
42 
40 
38 
48 
43 
60 
48 
43 
37 
46 
64 
45 
48 
50 
30 
52 
44 
44 
43 
44 
42 


42 
44 
46 
62 
46 
46 
42 
45 
40 
66 
61 
34 
41 
41 
56 
50 
47 
43 
40 
40 
32 

46 
34 


42 


October. 


90 
92 
90 
02 
92 
96 


90 
96 
84 
93 
85 
96 
86 
87 
96 
98 
89 
90 
87 
80 
02 
93 


82 
72 
94 
92 
92 
88 
90 
90 
90 
76 
90 
94 
90 
90 
80 
89 
91 
90 
87 
94 
88 
88 

82 
86 


84 


56 
68 
60 
64 

38 
41 
86 
37 
80 
85 
34 
82 

29 
31 


/ 


26 

42 

86 
41 
36 


86 


971   S4  I   871    52  I   83 

WAB  88 — VOL  ry 


86 
91 

66 
63 
69 
64 
67 
70 
65 
68 

63 
66 
64 


85 
76 

ed 

82 


n 

a 


o 

22 
20 
18 
21 
22 
26 


26 
30 
31 
14 
22 
30 
20 
20 
80 
12 
27 
18 
26 
23 
22 
19 


10 
20 
16 
22 
26 
18 
19 
26 
24 
33 
33 
17 
22 
22 
30 
27 
23 
24 
26 
17 
18 
22 

37 
20 


26 


42 
38 

26 
80 
24 
36 
21 
25 
22 
24 

16 
21 
28 
28 

32 
24 
34 
29 

22 


Novem- 
ber. 


i 


81 
80 
90 
82 
80 
84 
77 
70 
80 

7a 

81 
76 
85 
76 


—  7 
—10 
—18 
—15 
—13 
-^0 

—  4 
—10 

-9 

—  6 
—19 

—  7 

—  2 
—11 


70 
84 
81 
82 


-10 
—16 
3 
—10 


80 

87 
82 


72 

78 
84 
78 
80 
82 
78 
78 
71 
62 
83 
88 
82 
82 
78 
81 
80 
80 
80 
82 
78 
82 

74 
76 


76 


78 


80 

80 

60 
59 
61 
67 
67 
69 
56 
69 

54 
60 
61 
64 

69 

70 


Deoem- 
ber. 


4 

8 
9 


-20 

-  8 

-  9 
-18 

-  2 
-17 

-  8 

-  S 
-16 

11 

8 

-18 

-  5 

-  6 
-10 

-  0 
-8 
-3 

0 
-14 
-12 

0 

17 
1 


8 


80 


34 
26 

14 
9 
6 

4 

-  a 

8 
4 
6 

-6 

6 

10 

8 

25 
16 


o 
62 


66 
63 

60 
56 


60 


61 
66 
57 
58 
61 
60 
00 
62 


62 


—10 


56 


—11 


56 
58 
56 
60 
58 
58 
52 
60 
50 
48 
66 


63 

io 


70 


77 
74 

63 
49 
51 
60 
46 
50 
60 
50 


61 
66 

69 

60 


1 


61       26  \    67 
66)    22\    U 


-8 


-4 
10 
-  9 
•  8 


-  4 


-16 
48 
-  8 
-12 
-4 
0 
-15 
-7 


-10 
-12 

-  7 
-12 
-4 

-  0 
-10 

-  4 

-  4 
3 
5 


!» 

—  9 

•^ 

58 

—  9 

54 

-  6 

53 

-  8 

124 

68 

6 

125 

65 

—10 

••««■• 

60 

—  8 

62 

— U 

124 

8 

"4 


29 


29 
20 

-  6 
-6 

-  3 
-10 
-0 

-  4 
-10 

-  6 


■10 


i 
1 


Authority, 


121 
119 


126 


133 
129 


118 


128 


130 

iii' 


108 
i07 


76 


75 
92 

106 

104 

109 

97 

K  •  «  •  a 

114 


118 


122 


111 


F.  D.  Sperry. 
W.  H.  Boyle. 
E.  M.  Crosier,  £.  W.  Hobert. 


W^.  H.  Sweet. 
H.  C.  Ford. 
F.  K.  Gall. 

B.  L.  Losmn,  A.  D.  Heggart. 
Prof.  T.H.  Diosmore. 
Charles  E.  BeoDett 
WUliam  FeatheratOD. 
R.  G.  Palmer. 

F.  H.  Woomer. 

F.  £.  Black,  T.  GaUasher. 

United  States  poet  hospital. 

J.M.AlUffor. 

B.  M.  Crosier,  J.  L.  Morton. 
Prof.  F.  H.  Snow. 

C.  W.  Burnett. 
C.  B.  Blachley. 
Prof.  E.  a  OowgilL 
J.  W.  Edwards. 

R.  P.  Edginton. 
E.  Shaw. 
C.  1£.  Kaofman. 
Blanche  Marshall. 

United  States  post  hospitaL 

1).  M.  Adams. 

A.  E.  Floyd,  W.  J.  Hillyer. 

John  H.  Gibson. 

John  W.  GoodeU. 

H.  G.  Adams,  W.  H.  Parker. 

Central  Station. 
W.  L.  Holt. 
C.  H.  Hay. 

WUliam  P.  Coohranei 
John  H.  Wolfe. 
Dr.  W.  B.  Carpenter. 
E.  DoUinmayer. 
J.  R.  Adams. 
F.B.Gray. 

M.  H.  Crump. 
E.  C.  Went 
E.  G.  Harper. 

I>r.M.E.Poynier. 

Rev.  0.  M.  Widman.  S.  J. 
E.  A.  Czswford.  M..D. 


Joseph  Wood. 
L.  H.  Mnrch. 
Silas  West 

H.M.  Mansfield. 
Hot.  Charles  L.  Wells. 
W.  C.  Strong. 
Union   Water  Pawer 

pany. 
V.P.Hall. 
Prof.  M.C.Fenald. 
G.  L.  Upton.        I 
Signal  Servloe. 


^^s^^M^ 
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Table  of  maximum  and  minimum  temperatures  and 


Bteftlovi. 


Huryland— Continaed. 

Great  Falls , 

MoDonogfa 

Mcfienry,  Fort 

Mount  Saint  Mary's. 

New  Midway 

Woodstock , 

Massaohasetts: 

Ainhor8t»»»»»« » ■ »« . . 


>«•••  •»« 


> ••••«• ••■•< 


Do 

Blue  Hill  (base)  ... 
Blue  Hill  (sammit) 

Boston 

Cambridge 

Do 

Ghestnat  Hill 

Concord... 
Cotiiit 

Dalton 

Deer  field  .... 

Do 

Dudley 

FaU  River... 

Do 

Fitchbarg... 

Framiogham 
QilbertTiUe.. 
Groton 


Janoary. 


Character 
of  station. 


>••• .• 


Heath 

Lake  Gochitoate . . . . 
I<awrence  ....••.... 

Long  Plain 

Lowell 

Xf  QCllO  W  •«••••••«■••« 

Manchester 

Mansfield 

Middleborongh 

MUton 

Monson 

Ifantacket 

Do 

Kew  Bedford 

Do 

Newbnryport  ..•.«.. 

Northampton 

Plymouth 

Pnnceton 

Randolph 

Bowe 

Salem 

Somerset 

Sonth  Boston . . 
SoQth  Hingham 
Springfield..... 
Tannton 

Do 

Do 

Warwick 

Wellesley 

Westborongh . . 
Williamstown  . 
Wood's  Holl ... 
Michigan: 

Adrian.. 


>*••••••#•*«• 


Alpena 

Atnens 

Benton  Harbor. 
BigBapida..... 


V.O. 
V.O. 
M.P. 

V.O. 
V.O. 

V.O. 

V.O 

V.O. 

•  V.O. 

s.a 

V.O. 

N.  S.  M.  S. 
N.  K.  M.  S. 

r«.  E.  M.  9. 

M*  Ifi.  JM.  B> 
If .  £.  M.S. 
N.E.M.S. 

V.O. 

V.O. 

V.O. 
N.  E.  M.  S. 
N.  E  M.  8. 
(i .  £.  M.  S. 
N.  £.  M.  S. 
2< .  E.  M.  S. 

N.  B.  m:  s. 

N.  B.  M.  S. 

V.O. 
N.  E.  M.  S. 
N.  E.  M.  S. 
N.B.M.S. 
K.  B.  M.  S. 
N.E.M.S. 
N.  E.  M.  S. 
N.  E.  M.  8. 
N.  E.  M.  S. 
xi.  S.  M.  S. 
N.E.M.S 

V.O. 

V.O. 

S.S. 

V.O. 

V.O. 
xC.  £.  U.  S. 

V.O. 
K.E.M.S. 
K.  £.  M.  S. 
N.  £.  M.  S. 
N,  £.  bL,  S. 
xi .  JS.  bI.  o. 
N.B.M.8. 

V.O. 
K.B.M.S. 
N.  £.  M.  S. 
N.E.M.S. 

V.O. 

V.O. 
K.E.M.S. 
Jn  •  £.  M.  S. 
Xi .  £.  J&.  S. 

V.O. 

V.O. 

S.S. 

8.  W.  S. 

W.8. 

B.  S.  S. 

S.  W^.  S. 

V.O. 

&w.a 


o 

64 
62 
53 
60 
66 
63 

47 

48 
53 
52 
56 
52 
55 
5( 
54 
52 
56 
50 
46 
50 
55 

»  •  ■ 

51 
53 
56 
50 
62 
54 

56 

55 
62 
56 
62 
52 
48 
51 


a 


3 
2 
8 
2 

—  2 
I 

—22 

-12 
-12 
-11 
-5 

-U 

-  7 
-14 
-16 

-  4 
-14 
-24 
-21 
-11 

-  3 

■  •  •  . 

-13 
-13 
-24 
-13 

-  9 
-14 

—12 
—25 
—25 

—  8 
—16 
—26 
—22 

—  5 


February. 


59 
55 
54 
64 
52 
51 
55 
47 
58 

•  •  •  • 

54 
53 
52 
60 
55 

•  «  •  « 

49 

58 

58 

58  -11 

57  —20 

54  —22 

56—22 

57—17 


-13 

—17 

5 

2 

—  5 

—  8 
—15 
—23 

-  5 

ft  •  ■  < 

—10 

-12 

-12 

—  8 
—10 
-16 

—  8 

—  7 

—  7 


47—16 
47-12 


o 

68 
66 
57 


66 
69 

44 

46 
60 
60 
48 

45 
47 
46 
51 
52 
46 
50 
52 
43 
50 

'47 

49 
58 
45 
49 
50 

44 

52 
47 
50 
58 
48 
45 
46 

«  *  • 

52 


13 
11 
20 


50 
50 
52 
51 
48 
51 
48 
48 
50 

•  *  •  ' 

50 
46 
45 
52 
51 


46 
64 

54 
54 
44 

56 
60 
49 


48 

*  ■  •  ■ 

64 


12 
10 


1 

0 
0 
5 
3 
5 
1 
0 
7 
2 
8 
8 
1 
5 

m  • 

1 

0 

1 
1 

6 
0 

0 

7 

1 

0 

2 
1 

4 
4 


1 

.7 

14 

12 

4 

0 

2 

-  3 

6 

2 

-6 

1 

0 

4 

1 

2 

3 

4 

-4 

-7 

-6 

3 

0 


-15 

>  •  •  • 

0 


March. 


8    a 


68 

56 

,64 


58 
56 

46 

48 
59 
50 
53 
48 
50 
50 
53 
52 
52 
48 
52 
48 
50 

m  m  •    * 

47 
50 
50 
53 
53 
52 

46 
54 
50 
54 

«  »  * 

48 
56 

47 


54 


52 
52 
52 
52 
f>0 
55 
51 
47 
57 
43 

5n 

46 


57 

50 


49 
59 
58 
58 


60 
53 
42 


55 

47 
45 
60 
64 


o 

20 
17 
10 


19 
15 

—  2 


6 
6 

10 
7 
9 
5 
8 

11 
2 

—  8 

—  3 
6 

11 

6 
7 
7 
4 

2 

4 

0 

-  2 
0 

14 

»  ■  •  • 

-  1 
1 
9 


8 


13 
4 

6 

13 

14 

9 

5 

2 

16 

0 

8 

0 


12 
6 
7 
8 
11 
11 
8 


1 

10 
0 


8 
2 
6 


ApriL 


H 


O 

82 
81 
82 


81 

84 

74 

72 
80 
79 
80 
75 
75 
76 
81 
73 
70 
70 
70 
80 
80 

•  •  ■ 

72 
74 
79 


74 

78 

70 
84 
80 
80 
76 
75 
75 
76 


81 


78 
76 
67 
72 
76 
81 
78 
72 
79 
70 
70 
60 
78 
82 
80 


75 
87 
83 
83 


80 
80 
66 


78 
74 
75 
82 
82 


B 

?1 


o 

31 
26 
30 


25 
25 

17 

19 
21 
19 
23 
22 
22 
22 
20 
22 
18 
12 
20 
18 
26 

«  •  ■  • 

22 
24 
20 


17 

18 

12 
16 
17 
24 
20 
20 
18 
23 


20 


23 
18 
25 
25 
21 
22 
22 
19 
27 
14 
22 
10 
24 
22 
23 
16 
21 
28 
22 
16 


19 
18 
18 


20 
14 
9 
12 
25 
11 


May. 


I 


88 
85 
80 


90 


86 

89 
88 
87 
89 
87 
88 
88 
91 
80 
88 
88 
90 
87 
85 
86 
86 
89 
90 


87 
88 

86 
01 
90 
83 


87 
87 
82 
77 
87 


O' 

54 

48 
60 


55 
42 


84 
8i 
42 
45 
39 
30 
36 
33 
36 
46 
32 
44 
40 
41 
39 
42 
44 
31 


8G 
88 
77 
81 
80 
83 
88 
87 
89 

88 
84 
87 
89 
91 


00 
88 
86 
86 


89 
91 
82 

75 


90 
83 
03 
83 


34 

34 

40 
31 
35 
44 

45 
36 
31 
41 
42 
32 


40 
32 
42 
39 
39 
88 
89 
39 
45 
38 


June. 


44 

45 
38 
40 
30 
42 
35 
36 
30 


H 

m 


32 
84 

35 
42 


41 
85 
85 
60 
84 


96 
89 

91 


04 
83 

91 

89 
90 
90 
80 
90 
90 
90 
98 
81 
88 
91 
91 
•2 
88 
88 
90 
88 
94 
89 
90 


92 
95 
98 
88 
87 
93 
91 
83 
78 
90 
90 
89 
90 
79 
85 
85 
85 
02 
93 
92 
88 
90 
86 
90 
94 
00 


02 
OS 
93 
92 


03 
05 
83 
76 


02 
88 
06 

01 


0 

3 


o 

56 

48 
55 


50 
U 

38 

30 
42 
45 
48 
44 
44 
42 
38 
43 
52 
40 
49 
43 
43 
45 
47 
40 
41 
41 
39 
30 

48 

38 

41 

48 

51 

43 

36 

46 

47 

38 

38 

32 

38 

47 

46 

44 

40 

44 

39 

52 

44 

42 

47 

51 

44 

48 

86 

44 

41 

40 

86 


40 
40 
40 

47 


42 
44 
45 
62 
43 


k 

I 
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snnMal  range  of  temperuiure,  etc, — Continaed. 


Jnly. 

Angnat. 

Septem- 
ber. 

October. 

Noyem* 
ber. 

Decem- 
ber. 

1 
1 

, 

AnthorUy. 

i 

i 

1 

0 

1 

1 

1 

d 

s 

1 

• 

0 

■ 

9 

0 

0 

f 

o 

0 

0 

0 

0 

0 

0 

0 

0 

1(» 

66 

98 

60 

88 

43 

85 

80 

70 

22 

60 

13 

101 

Watohman. 

95 

04 

90 

53 

82 

42 

79 

29 

67 

20 

56 

12 

93 

MoDonogh  Institute. 
U.  8.  Poet  HoADiUI. 
Meant  Saint  Mary's  College. 
Geo.  F.  Smith. 

96 

68 

89 

66 

84 

42 

83 

31 

66 

16 

65 

15 

80 

"m 

'ii' 

'96 

"ii 

"ii' 

'ii" 

"is' 

•  ^  •  •  ■ 

26 

"70* 

"22 

"ii 

..... 

"ioi" 

98 

68 

89 

45 

85 

34 

80 

25 

67 

20 

56 

12 

97 

Woodstook  College. 

94 

56 

88 

42 

80 

80 

74 

17 

65 

11 

51 

—  6 

116 

Massscbiuettfl  Experimental 
Station. 

94 

63 

86 

43 

79 

31 

73 

17 

64 

9 

52 

-2 

106 

Miss  S.  C.  SnelL 

92 

58 

84 

48 

79 

36 

74 

20 

68 

10 

60 

6 

104 

Prof.  A.  L.  Botch. 

91 

67 

83 

47 

77 

36 

72 

23 

66 

7 

56 

1 

102 

Do. 

95 

61 

86 

52 

80 

40 

73 

27 

69 

12 

69 

5 

100 

93 

00 

84 

51 

79 

87 

70 

26 

66 

18 

56 

3 

104 

Hanrard  College  Observatory. 

95 

92 

60 
57 

87 
86 

46 

47 

80 
80 

86 
32 

67 
67 

6 
16 

58 
58 

5 
—  1 

"ioi' 

E.  C.  Brooks. 

"72" 

"ii 

Boston  Water- Works. 

99 

57 

89 

43 

80 

31 

73 

19 

67 

16 

59 

2 

115 

J.  0.  Haskell. 

68 

56 

86 

48 

75 

84 

70 

27 

64 

20 

54 

5 

92 

J.  H.  Reed. 

90 

62 

86 

47 

76 

36 

•  •  •  • 

■  •  «  •  • 

65 

8 

54 

—  2 

0.  B.  Hayes. 
Rev.  A.  Hasen. 

92 

59 

88 

42 

81 

29 

74 

18 

64 

10 

49 

—  9 

"iii' 

96 

63 

92 

50 

83 

82 

76 

19 

66 

10 

49 

—  6 

no 

J.  Childs. 

97 

48 

93 

41 

80 

33 

76 

21 

65 

12 

57 

—  1 

108 

Cooant  Observatory. 

89 

62 

87 

49 

74 

38 

75 

26 

65 

10 

57 

7 

02 

C.  V.  8.  Remington. 

91 

59 

90 

48 

77 

36 

74 

25 

68 

4 

59 

3 

P.  Kieran. 

94 

59 

85 

50 

80 

39 

72 

24 

64 

8 

52 

1 

"io7' 

J.  Fiaber. 

91 

60 

84 

51 

78 

39 

71 

24 

65 

10 

52 

0 

104 

A.P.Mason. 

97 

57 

88 

45 

80 

20 

77 

19 

68 

14 

58 

-  3 

121 

Boston  Water- Works. 

100 

54 

78 

29 

72 

16 

63 

8 

54 

0 

W.  £.  Brown. 

M 

58 

"86 

"ii" 

80 

34 

73 

18 

64 

10 

58 

—  2 

"io3* 

F.  F.  Waters,  C.  Woolley. 

80 

31 

77 

26 

69 

5 

R.  B.  Potter.  M.  Fsll.  J.  Bin- 

96 

56 

.... 
90 

42 

80 

30 

72 

20 

58 

14 

50 

4 

108 

ney. 
B.  a  Catler. 

90 

51 

91 

40 

84 

26 

78 

14 

70 

10 

58 

—  6 

121 

Boston  Water- Works. 

97 

55 

92 

44 

80 

81 

72 

23 

66 

10 

65 

—  2 

123 

Essex  Company. 

Now  Bedford  Water- Works. 

93 

54 

90 

50 

82 

33 

74 

26 

64 

16 

54 

3 

101 

94 

64 

83 

53 

80 

40 

72 

23 

65 

17 

54 

2 

Loweil  Water- Works. 

93 

58 

88 

48 

80 

85 

72 

22 

66 

18 

53 

1 

'iii' 

Proprietors  Looks  and  Canals. 
M.W.  Graves. 

91 

52 

88 

41 

78 

28 

77 

15 

65 

10 

50 

—  4 

113 

89 

59 

83 

48 

78 

36 

70 

26 

62 

6 

56 

5 

94 

D.  Wslden. 

88 

60 

82 

52 

74 

42 

72 

28 

«  •  •  • 

T.J.Coolidge. 

93 

56 

86 

44 

79 

28 

75 

19 

"is' 

"12' 

"ii* 

3 

J.  H.  White. 

92 

53 

88 

43 

79 

28 

75 

21 

68 

12 

58 

2 

Middleborongh  Water- Works 

95 

50 

85 

49 

79 

86 

72 

23 

67 

13 

60 

4 

'"ioi' 

Rev.  A.  K.  Teele. 

92 

67 

90 

43 

80 

26 

74 

15 

65 

8 

55 

—  2 

109 

G.  E.  Fuller. 

84 

58 

83 

53 

72 

47 

67 

89 

28 

58 

13 

79 

87 

60 

89 

60 

78 

42 

72 

34 

"ii* 

26 

65 

11 

87 

H.  Paddock. 

91 

-56 

86 

49 

75 

88 

73 

26 

63 

13 

56 

5 

90 

T.  R.  Rodman. 

91 

55 

85 

46 

76 

85 

74 

84 

64 

17 

68 

6 

99 

Kew  Bedford  Water^Works. 

98 

66 

86 

48 

81 

36 

72 

26 

69 

13 

58 

1 

113 

F.V.Pike. 

94 

62 

90 

48 

81 

33 

73 

20 

64 

10 

52 

—  4 

117 

J.  M  Clark. 

93 

65 

90 

57 

79 

43 

77 

30 

68 

19 

60 

6 

98 

Miss  L.  B.  Knapp. 

Mrs.  J.  a  West,  M.  Grimes. 

88 

54 

84 

45 

78 

84 

73 

22 

62 

4 

54 

0 

90 

66 

78 

22 

64 

6 

55 

2 

F.C.  Granger. 
J.  Davis. 

90 

68 

'*86* 

"ii" 

'"-ii' 

"H 

72 

20 

61 

4 

46 

-6 

"ioi' 

98 

63 

83 

63 

79 

89 

68 

25 

63 

17 

56 

8 

J.  P.  Andrews. 

99 

62 

96 

48 

84 

38 

82 

24 

69 

16 

60 

3 

'i07' 

ElishaSlade. 

96 

60 
63 

88 

52 
40 

82 

38 
29 

..... 

D.  Reeves. 

'23" 

"12* 

H.  W.  Cashing. 

"ii 

02 

89 

48 

"so* 

32 

"ii" 

20 

'is' 

12 

'io' 

2 

"102' 

E.C.  Wheeler. 

94 

57 

90 

47 

88 

32 

77 

25 

69 

14 

58 

5 

102 

E.  W.  Jones. 

96 

66 

90 

47 

81 

32 

77 

26 

69 

14 

60 

5 

103 

A.  F.  Spragno. 
Tannton  Water- Works. 

93 

54 

88 

41 

70 

28 

80 

19 

68 

12 

58 

4 

104 

81 

42 

76 
80 
84 

31 
29 
82 

70 
74 
76 

18 
17 
18 

62 
68 
72 

6 

11 
14 

47 
56 
63 

—  6 
3 

4 

"iii" 

H.  T.  Lycbe. 

'"93" 
99 

'■57* 
00 

Miss  S.'F.  Whiting. 

"95 

"ii 

Boston  Water-Works. 

88 
82 

66 

69 

88 

82 

42 
55 

78 
75 

32 
49 

67 
66 

21 
34 

64 
61 

8 
20 

'S6 

"'i' 

101 

69 

98 

48 

89 

33 

78 

19 

66 

9 

66 

—  8 

W.  H.  Howard. 

97 
91 

89 
44 

97 
93 

39 

40 

78 
75 

12 
15 

65 
.   64 

10 

7 

54 
54 

—  5 
6 

"ioi' 

P.  M.  Smith. 

'82* 

"is' 

101 

49 

100 

40 

90 

28 

E.  H.  Coller.  M.  D. 

100 

52 

95 
96 

45 
37 

A.  J.  McClave. 

"80 

"24 

"7i* 

*io' 

"ii* 

"*'i 

"io' 

ll'i' 

F.B.  Fowler. 
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Table  of  maximum  and  minimum  temperature  and 


Stutloiu. 


Hichigoii— ContJnned. 

BirmiBghMii ■ 

Brady,  Fort 

Calamet 

CsMopolis 

Central  Mine 

Charlevoix 

Detroit 

Esoanaba 

Oansee 

Gaylord 

Grand  Haven ...... 

Qrand  Bapids 

Greenville 

Harrisville 

Hart 

Hastings 


Hudson  — 
Jonesville.. 
Xalamazoo. 


% 


Mackinaw  City . 

Marshall 

Marqoette 

Mottville 

Meant  Morris  .. 

Olivet 

Ovid 

Peterebargh  . . . . 
Fort  Haron.... 

Romeo 

Saint  John's 

Saint  Louis 

Saginaw 

Sand  Beach 

Snowllake 

Swartz  Creek... 

Thorn  ville 

Traverse  City  .. 
Minnesota : 

Albert  Lea 

gelano 
ninth 

Excelsior 

Mankato 

Minneapolis 

Moorhead 

Morris 

Kortkfleid 

Park  Bapids 

Pine  Biver  Dam 


Pokegama  Falls  . . . , 

Bed  Wing 

Boiling  Green 

Saint  Paal...\. 

Stdnt  Vincent 

Sherborne 

Snelling,  Fort 

Winona 

Mississippi : 

Artonish  Plantation 

Batesville 

Biloxi 

Edwards 

Greenville 

HermanviUe 

Palo  Alto 

Starkville 

University 

y^cksbni^ 

WAyneabonmgh 

WcBtPoint 


Character 
of  station. 


V.O. 
M.P. 
8.  W.  S. 
8.W.S. 
8.  W.  8. 
S.W.8. 

S.S. 

S.S. 
S«  W^,  B> 
8.W.& 

S.S. 
S.  w.  s. 

s.  w.  s. 

V.O. 

S.  W.  D. 

8.W.& 
V.O. 

aw.a 

V.O. 

8.S. 

V.O. 

S.S. 

V.O. 

S.8. 

V.O. 
S.W.S. 
S.W.8. 
S.W.S. 
8.W.S. 

8.8. 
B.  W,  8. 
S.W.& 
S.  W.  8. 

s.w.a 

S.W.S. 
V.O. 
V.O. 
V.O. 

8.  W.  8. 
8.W.8. 

8.  S. 

S.  W.  B. 

8.  W.8. 

V.O. 

8.8. 
8.W.S. 
S.W.8. 
8.  W.  8. 

D.  Inr  •  B. 

8.  W.  8. 
8.  W^.  8. 
8.  W.  8. 

8.8. 

8.8. 
8.  W.  8. 

M.  P. 
S.W.S. 

S.W.S. 
8.  IT .  8. 

V.O. 
S.  W.  8. 
S.  W.  S. 
S.W.8, 

V.O. 
S.  W.  8. 

8.8. 

8.8. 

O.  W.  D. 

S.  W.  8* 


January. 


I 


o 

49 

88 


54 

89 


48 
'45 


o 

-17 
—29 


-3 
-24 


—  2 


Ftobmary. 


'  March. 


o 

51 
30 


54 

\    86 


4ff 


—17 


62 


45 
50 
48 
42 
52 
87 
61 


—23 


49 


53 
52 
30 

35 


-9 
-14 
-20 
-14 
-15 
-21 
-26 


48 


60 


o 

-  4 

-24 


1 
-18 


-7 

•  •  •  ■ 

-21 


o 

49 
44 

64 


62 
44 
63 


60 
66 
55 
45 


o 

3 
-24 


7 

-12 

4 


—  9 


53 
64 
53 
41 
44 
86 
50 


2 

1 

-  3 

-12 

10 

13 

4 


66 
68 
56 
56 

40^^ 
66 
46 
54 


7 
7 
0 
6 


ApriL 


o 

73 
64 

81 


72 
57 
70 


63 


34 
81 
33 
28 
80 
27 
32 
85 


-25 
-22 
-16 

—40 


36 

«  *  • 

32 
23 
33 
32 
38 

76 
70 
65 
73 
77 


76 


74 


—28 
-86 
—32 
—34 


—39 

—37 
-i6 


—36 

m  m  m  m  n 

—36 
—42 
—32 
—42 
—36 

16 
2 

21 
9 
9 


63 
54 
46 

86 


44 

42 
43 
42 
39 
41 
42 
42 


43 

'43 
28 
89 
42 


-10 
-8 
-15 

-26 


—23 
-32 
-21 
—28 
—36 
—32 
—28 
—41 


49 
46 


48 
49 
46 


10 
6 

11 
8 
5 

-10 
4 

-14 

-  2 


73 
78 
74 
71 


B 
^ 


o 

25 

0 

■  «  •  « 

19 


18 

8 

19 


—  1 


50 
48 
48 

55 


10 


81 
72 
73 
79 
79 


80 
80 


-26 

■  •  •  ■ 

-27 
-38 
-24 
—32 


38 
28 
36 
38 
35 


81 


38 
28 


53 
51 
50 
47 
46 
46 
48 


'48 


52 

64 
45 
62 
52 
61 

80 
72 
74 
86 

87 

•78 

78 


2 

4 
5 


82 
79 
76 
76 
77 
69 
80 
82 
80 


16 
16 
14 
10 


May. 


75 
"74' 


76 
74 
74 


16 
18 
18 
19 
16 

9 
18 

9 
22 


o 

96 

88 

96 
93 
94 
87 
77 
89 
90 
84 
86 
00 
90 


91 
85 
84 
90 
90 
83 


o 

39 

33 

•  •  •  a 

42 
88 
27 
45 
32 
38 
28 
42 
41 
38 
30 
28 


Jane. 


16 
17 


-  3 
3 

-  7 

—  6 


-13 
-12 
-4 

-12 
-19 
-16 
-10 


.-12 


80 
79 


—  6 

• . « •  • 

-  7 
-27 
-10 
-13 

2 

40 
31 
40 
32 
37 
"32 
28 


76 
76 
69 

84 
84 
80 


84 
80 
86 
88 
83 
•82 
83 


13 
14 

18 


15 
20 
14 

10 

11 

7 


88 
68 


88 
91 
89 


39 
41 
45 
45 
41 
32 


33 
42 


00 
92 
88 
82 


12 
16 
4 
8 
12 
■9 
10 


37 
31 


81 
80 
84 
84 
88 
84 
•80 

88 
83 
80 
90 
93 
92 
90 
84 


92 
93 
86 


14 
10 
14 
—  4 
10 
14 
■12 

44 

32 
42 
38 
36 
40 
41 
34 


48 
84 
40 


93 
93 

97 


BS 
80 
89 
80 
88 
96 
90 
88 


90 

86 
87 
88 
91 
96 
96 
91 
190 

94 
89 
83 
93 
91 
93 
90 
89 


39 
45 
40 


o 

102 
90 

>  •  •  •  ■ 

91 
95 
96 
88 
80 
90 
92 
84 
98 
95 
94 
96 
00 

92 

88 
87 
91 
90 
79 
94 
91 
88 


43 
44 
46 
41 


37 
44 

84 

33 
34 
36 
45 
38 
40 
25 
80 
38 


88 
91 
95 
88 
88 
92 
93 
92 
86 


91 
94 
90 


84 

26 
39 
41 
87 
25 
34 
88 
140 

68 
64 

64 
52 
65 
M 
66 
65 


68 
61 
68 


94 
92 

98 

92 
90 
83 
89 
88 
93 
95 
91 
92 
93 
96 

87 
90 
87 
90 
93 
94 
92 


98 
84 
98 
97 
101 
98 
89 
99 
97 
99 
94 


o 

49 
38 

'47 
38 
37 
60 
43 
50 
40 
48 
40 
44 
40 
44 
45 

41 
48 
61 
4!i 
46 
44 
49 
40 
55 


48 
47 
39 
48 
49 
49 
48 
43 
42 


41 
60 
43 

44 

42 
36 
48 
44 
61 
36 
38 
43 
34 
48 

32 
46 
52 
48 
84 
61 
47 


54 
67 
60 
61 
60 
65 
65 
67 
64 
66 
64 


l»-'-ir 
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annual  range  of  temperature,  0te.— ContinnecL 


July. 

Angast. 

b«r. 

October. 

Kovem- 
ber. 

Dfoem- 
tter. 

f 

Authority. 

1 

si 

1 

i 

4 

i 

a 

• 

• 

a 

1 

o 

i 

i 

^ 

a 

^ 

S 

a 

S 

a 

^ 

o 

o 

,0 

< 

o 

o 

o 

o 

o 

o 

o 

o 

o 

89 

85 

29 
27 

77 
62 

16 
81 

62 
56 

10 
—  3 

S.  AlexMider. 

90 

41 

86 

38 

48 

—  6 

119 

U.  S.  post  hospital. 
£.  8.  GriersoD. 

86 

46 

90 

45 

80 

36 

62 

16 

62 

3 

87 

^  1 

96 

V&4 

97 

44 

87 

38 

78 

20 

65 

9 

62 

-6 

H.  J.  Webb. 

•  •  • 

90 

37 

82 

81 

64 

14 

62 

-0 

54 

—10 

B.  T.  W.  Daome. 

96 

40 

94 

40 

84 

31 

77 

20 

63 

12 

47 

12 

B.  F.  Parmalee. 

101 

54 

93 

49 

90 

34 

75 

22 

64 

16 

55 

7 

io4 

86 

44 

82 

38 

80 

29 

68 

11 

65 

—  7 

42 

—  6 

110 

97 

49 

96 

39 

83 

31 

80 

19 

Edward  Hawley. 

Dr.  J.  Robinson.F.  A.Baldwin. 

95 

37 

92 

22 

85 

26 

76 

4 

58 

3 

46 

3 

90 

62 

91 

46 

82 

32 

76- 

20 

59 

13 

53 

6 

98 

86 
84 

30 
27 

76 
72 

17 
12 

64 
64 

14 
10 

52 
56 

5 

4 

F.  If.  Kendall. 

'  96 

46 

95 

41 

Spracnio  Brothers. 
D.W.  Mitchell. 

lUl 
101 

39 
47 

90 
98 

38 
32 

87 
86 

29 
28 

78 
81 

10 
28. 

tf3 
68 

8 
10 

56 

5 

F.  H.  Edwards. 

97 

52 

95 

40 

84 

28 

74 

12 

64 

12 

52 

1 

John  BoBsner,  F.  R.  Timmer* 

97 

45 

100 

88. 

80 

24 

81 

14 

58 

7 

43 

—  8 

123 

luau. 
Mai.  A.  H.  Boies. 
B.S  MnnseH  R.  N.  Coryell. 

95 

50 

96 

46 

86 

33 

79 

19 

64 

12 

53 

1 

98 

-58 

92 

53 

84 

41 

75 

23 

64 

12 

63 

2 

107 

William  A.  BhMk. 

100 

52 

94 

45 

86 

34 

75 

20 

63 

16 

64 

1 

.  114 

96 

45 

93 

89 

87 

27 

72 

13 

65 

10 

54 

—  3 

116 

Dr.  H.  B.  Baker. 

89 

48 

88 

40 

76 

82 

75 

20 

62 

6 

49 

7 

103 

102 

52 

94 

63 

87 

38 

77 

22 

67 

15 

54 

—  2 

W.F.Draka. 

97 

46 

89 

41 

82 

33 

77 

12 

64 

—  6 

42 

4 

it7 

9f> 

55 

98 

46 

89 

82 

76 

17 

67 

7 

66 

—14 

124 

J.  A.  Hartzler. 

102 

42 

99 

38 

86 

30 

75 

12 

65 

9 

56 

2 

■••■•• 

Dr.  H.  H.  BardwelL 

90 

49 

92 

43 

84 

28 

74 

15 

64 

11 

53 

—  2 

Olivet  College. 

71 

14 

68 

13 

54 

0 

W.  H.  Faxon. 

09 

50 

98 

40 

89 

29 

82 

18 

66 

10 

58 

—  2 

S.  L.  Jones. 

99 

53 

92 

44 

89 

32 

77 

20 

60 

12 

52 

6 

108 

97 

50 

92 

48 

83 

88 

75 

22 

68 

14 

53 

8 

0.  D.  Thompson. 

98 

55 

97 

43 

86 

80 

71 

16 

66 

12 

65 

4 

Devlt  S.  and  A.  0.  Hunt 

98 

45 

95 

42 

83 

28 

72 

18 

65 
65 
67 

12 
13 
10 

54 
54 

60 

2 
6 
6 

B.  H.  Scoville. 
W.  H.  Sherser. 

97 

51 

88 

42 

89 

32 

76 

16 

N.  P.  Arnold. 

97 

43 

93 

39 

88 

29 

78 

19 

61 

9 

48 

6 

W.  W.  Johnson. 

100 

98 

104 

41 
61 
45 

96 
96 
94 

37 
43 
38 

Qeorge  G.  Gordon,  M.  D. 
John  S.  Canlkins,  M.  D. 

90 
87 

33 
27 

80 

78 

20 
13 

70 
63 

13 
10 

60 

6 

119 

as.  Wait. 

97 
94 

47 
44 

95 
92 

41 
36 

85 
84 

34 
32 

77 
68 

-  6 

8 

President  B.  B.  Abbott. 

68 

—29 

38 

-82 

A.  W.  Wittman. 

95 

52 

94 

46 

86 

36 

65 

8 

65 

-16 

44 

—17 

123 

94 
90 

59 
48 

93 
92 

49 
42 

82 
85 

44 

34 

66 
70 

-23 
-^22 

36 
39 

-80 
—26 

Dr.  James  R.  Walker. 

76 

8 

Prof.  H.  P.  Cnshing. 

96 

61 

92 

45 

88 

37 

67 

12 

63 

E-20 
5.22 

39 

-22 

180 

William  Cheney. 

96 

42 

84 

37 

84 

23 

74 

6 

72 

86 

—86 

144 

98 

48 

91 

33 

83 

25 

69 

6 

74 

—20 

34 

rrd4 

D.  T.  Wheaton.- 

93 

47 

94 

48 

81 

33 

74 

3 

68 

—28 

40 

^29 

M.  D.  Sneider. 

'96 

'40 

89 

80 

•72 

•0 

68 

—32 

P.  A.  Walling,  M.D. 

101 

58 

94 

38 

88 

30 

70 

8 

70 

—36 

87 

-46 

••"*•• 

N.    McKay   and    N.  John- 

<92 
92 

•37 
49 

82 
92 

30 
41 

78 
83 

19 
36 

72 
72 

4 
7 

83 
43 

son. 
Olof  Johnson. 

67 

—  2 

—24 

Piof.  0.  Whitman. 

91 

54 

88 

40 

84 

83 

73 

8 

62 

.,20 

87 

^25 

Capt  F.  Wherland. 

94 

51 

94 

41 

83 

34 

72 

12 

70 

-20 

41 

-22 

iii 

89 

38 

88 

29 

85 

18 

71 

^10 

60 

-80 

43 

.r44 

140 

100 

58 

96 

40 

92 

30 

76 

2 

74 

-22 

38 

—22 

J.  Peacock. 

96 

48 

96 

37 

83 

80 

78 

9 

70 

—26 

87 

—18 

138 

U.  S.  post  hospital. 
Prof.  J.  M.  Holtainger. 

'78 

'6 

65 

80 

—19 
26 

•  «  •  •  ■ 

80 

25 

B.  P.  Swan,  H.  H.  Swan. 

98 
98 

64 

71 

99 

90 

57 
71 

97 

88 

60 

50 

84 
84 

80 
87 

71 
72 

16 

30 

H.Harris. 

67 

28 

77 

Dr.  R.  G.Hinsdale. 

96 

69 

99 

95 
100 

70 
64 

71 

97 
93 
99 

49 

56 
54 

88 
83 
89 

31 
37 
86 

72 

26 

0.  W.  Barber. 

W.  M.  Green,  Jr. 

102 

70 

78 

24 

73 

23 

M.  B.  Herman. 

99 

78 

97 

64 

99 

54 

88 

38 

80 

20 

62 

16 

W.H.HIU. 

•  •  •  • 

96 

66 

82 

44 

■•  ■  •  ■ 

76 

16 

62 

18 

George  L.  Donald. 

96 

67 

99 

60 

99 

50 

85 

31 

74 

17 

64 

16 

» 

95 

68 

95 

64 

96 

52 

88 

84 

81 

27 

73 

22 

87 

99 

68 
74 

98 
98 

61 
66 

99 
91 

48 
•66 

86 
90 

30 
32 

W.  G.  SonthaU. 

94 

80 

22 

64 

15 

90 

J.  H.  L.  Gerdine. 
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Table  of  nuudmum  and  miiiiiiitHii  iemperature  and 


StetiMM.' 

Character 
of  station. 

January. 

February. 

March. 

April. 

Mi^. 

June. 

"1 

i 

• 

1 

• 

9 

1 

o 

29 
20 
25 
20 
22 
24 
24 
26 
26 

1 

o 

89 
92 
•0 
82 
92 
87 
92 
90 
93 
05 
91 
89 
86 

92 

89 

87 

/90 

i 

• 

1 

• 

.9 

o 
48 

Misfloari: 

OonceDtUm  . . .  > 

V.O. 
V.O. 

aw.a 

aw.a 

a  a 

aw.a 

aw.a 

8.  W.  S. 
8.  W^.  S. 

aw.a 

a  a 

aw.a 

aw.s. 
aw.a 
v.o. 
aw.a 
aw.a 

as. 
as. 
as. 

M.P. 

as. 

M.P. 

as. 

M.P. 
V.O. 

V.o.  &  a  a 
v.o. 
v.o. 
v.o. 
v.o. 
v.o. 
v.o. 

M.P. 

as. 
as. 

M.P. 
M.P. 

v.o. 
as. 
v.o. 

RR 
RR 
RR 
RR 
V.O. 
RR 
RR 
RR 
RR 
RR 
RR 
M.P. 
RR 
RR 
RR 
RR 
RR. 
RR 
RR 

as. 

RR 

V.O. 
V.O. 
V.O. 
V.O. 

N.£.M.a 
N.  B.  M.  8. 

as. 

N.  R  M.  8. 

o 

47 
60 
64 
51 
66 
68 
67 
56 
68 
46 
51 
66 
62 

65 
68 
50 
68 

o 

-24 
—16 
—17 
—10 
-22 
-18 
—22 
-21 
—18 
—24 
—19 
—10 
—15 

—19 
—10 
—11 
-18 

o 

69 
71 
•8 
70 
61 
72 
71 
63 
70 
57 
63 
74 
72 

72 
73 
72 

o 

—16 

—  1 

—  3 

—  5 

—  8 

—  3 

—  2 

—  2 

—  4 

—  9 
—13 

4 

—  8 

—  6 
7 
5 

O 

75 

78 
78 
75 
74 
77 
78 
73 
76 

o 

17 
16 
19 
14 
14 
23 
14 
21 
18 

o 

83 
88 
86 
82 
84 
86 
89 
84 
90 

o 

43 
49 
50 
.48 
46 
47 
46 
52 
50 
42 
41 
51 
52 

49 
60 
45 
45 

o 
92 

Favette 

HoostoniA 

Ironton 

93 
87 
91 
91 

100 
96 

100 
98 

SO 
40 
50 
50 
42 
56 
50 
48 

KirkavUle 

Liunftr ,,-,,--^. 

TjonfsiMia. . .  -r  r  ^  ^  -  t  -  - 

Mexico -- 

MifMTii...... 

Mound  City 

Oregon 

79 
79 
79 

80 
77 
74 
80 
80 

60 
72 
67 
67 
60 
61 
68 
72 

70 
80 

78 
75 
77 
75 
79 
78 
81 
78 
78 
76 
78 
70 
73 

15 
23 
26 

18 
23 
17 
21 
23 

—16 

—  2 
4 
4 

—  3 
11 

—12 
4 

19 
11 
9 
9 
6 
6 
10 
7 

—  8 
10 
10 

2 

8 

—18 

6 

88 
87 
86 

88 
89 
90 
88 
86 

70 
82 
74 
85 
76 
70 
87 
77 

89 
88 
03 
88 
91 
85 
88 
93 
95 
93 
88 
88 
85 
88 
80 

25 
82 
88 

24 
28 
22 
80 
24 

21 
26 
22 
19 
18 
30 
12 
18 

28 
18 
22 
23 
21 
15 
21 
20 
17 
18 
23 
18 
15 
80 
14 

Saint  Louis 

Saint  LoQia  (control 

station). 
Sedalia 

97 
96 

99 
92 

88 
96 
98 

87 
103 

83 
107 

84 

82 
101 

80 

95 
93 
96 
93 
95 
92 

57 
56 

63 
54 
45 
44 

48 

37 
39 
33 
42 
83 
40 
89 
33 

54 

45 
48 
46 
46 
39 

Sorinsfleld 

Do 

Steelville 

Troy 

Montana: 

Assinaboine,  Fort .. 

Cnster,  ITort 

Helena .......... 

43 
47 
48 
40 
47 
42 
42 
49 

50 

'*63" 
60 
46 
50 
55 
52 
51 
56 
61 
54 
61 
49 
50 

-35 
-30 
—26 
—60 
—26 
—  9 
—40 
-84 

—20 

•  •  •  •  « 

-23 
—22 
-27 
—23 
—22 
—24 
-30 
—21 
-22 
—25 
-17 
-18 
—30 

46 
51 
61 
48 
56 
54 

its 

56 

62 
64 
54 

55 
60 
67 
69 
54 
59 
59 
59 
59 
66 
66 
56 

—56 
—34 
—40 
-49 
-42 
—19 
—45 
—46 

—14 

—14 
-15 
-12 
-17 
-24 
-15 
-18 
—24 
—10 
—16 
—25 
—13 
—13 
—22 

02 
92 
88 
91 
88 
85 
89 
92 

98 
M 
97 
92 
92 
86 
94 
94 
94 
93 
03 
88 
88 
96 
88 

29 
32 
31 
34 
26 
39 
2D 
31 

39 
34 
33 
85 
38 
28 
37 
36 
32 
81 
39 
80 
28 
30 
22 

Keogb.Fort 

Maf^nnis,  Fort 

Missonla.  Fort . « 

Poplar  River 

Shaw.Fort 

Nebraska: 

Brownsville 

Crete 

De  Soto 

Foment  ..•.>> 

Oenoa  .............. 

Hay  Springs 

Ltinooln 

Mamnettn  t ,  ^ .....  ir . 

94 
97 
94 
91 
95 
90 
90 
91 

58 
40 
46 
49 
39 
43 
SO 
40 

Niobi-ara,  Fort 

North  Platte 

Omaha 

RobinsoD,  Fort 

Sidney.Fort 

Tecamseh 

Valentine 

Tutan 

Nevada: 

Battle  Mountain  — 
Boowawo ........... 

60 
57 
60 
58 
61 
62 
72 
58 
62 
62 
67 
49 
40 
54 
60 
50 
52 
6i 
51 
57 
60 

56 

8 

10 

11 

2 

8 

—  2 
12 

—  6 
26 

—12 
8 
9 

—  6 
0 

12 
5 

—  2 
10 

4 

8 

10 

-33 

68 
55 
51 
52 
50 
51 
58 
52 
52 
58 
55 
42 
42 
50 
56 
54 
52 
56 
60 
51 
53 

48 

12 

11 

9 

4 

-11 

—  2 
10 

-18 
18 

—  6 
8 
4 
0 
8 

—11 
12 
0 
4 
4 
1 
5 

—30 

74 
76 
75 
74 
74 
70 
75 

26 
31 
25 
22 

4 
20 
32 

82 
84 
85 
80 
82 
83 
89 
87 
88 
74 
82 
79 
80 
80 
68 
80 
80 
8i 
72 
81 
84 

70 
78 
77 
72 

80 
29 
84 
30 
22 
80 
31 
24 
31 
84 
40 
17 
20 
82 
28 
28 
28 
30 
29 
22 
32 

—  9 
15 
14 
22 

96 

05 

98 

99 

101 

105 

105 

100 

98 

88 

97 

97 

J84 

98 

90 

98 

90 

98 

94 

96 

98 

94 
94 
92 
90 
87 
86 
89 
90 

30 
30 
43 
32 
22 
32 
37 
28 
36 
48 
42 
17 
J32 
38 
26 
34 
30 
38 
32 
17 
20 

25 
86 
87 
40 

"si" 

85 
83 

96 

90 

103 

100 

98 

101 

105 

100 

88 

96 

92 

95 

36 
50 
52 
46 
83 
40 
48 
48 
36 
38 
40 
81 

Browns  -.,,,,, --,^-- 

Garlln 

CarsonCity 

Elko 

Qolconda 

Halleck 

Hawthorne ......... 

80 
70 
75 
70 
64 
68 
64 
74 
70 
74 
70 
75 
82 

50 

30 
4 

30 
25 
12 
28 
0 
80 
28 
10 
26 
18 
24 

—10 

Hot  Springs    

Hamlibldt 

McDermit,  Fort  — 
Oteeo 

PsUisade 

100 
93 
98 
91 

102 
90 
98 
99 

94 
92 
89 
08 

90 
89 
93 
99 

47 
40 
60 
80 
60 
50 
30 
38 

38 
48 

41 
50 
48 
43 
41 

Reno 

Teooma 

Toano  

Wadsworth 

Wells 

Winnemucca 

Do«... 

New  Hampshire : 

Berlin  Mills 

Concord  ............ 

Do 

49 
48 
50 
45 

—10 

-25' 
-33 

50 
43 
50 
46. 

—  8 

—  4 
—14 
—16 

57 
60 
60 
44 
49 
49 

—  4 

0 
-13 

-14 
4 

—  6 

Dover 

Orafton  ............ 

Hanover 

Manchester. . ....... 

62 
79 
80 

4 
18 
16 

Do 

51 

—21 

46 

—  7 

87 

I 
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annual  range  of  temperature,  €fo.— Continaed. 


Jnly. 

AQgaat. 

Septem- 
ber. 

V 

I 

Ootober. 

Novem- 
ber. 

Decem- 
ber. 

1 

4 

Aathority. 

1 

• 

• 

1 

o 

a 

« 

1 

0 

• 

0 

• 

0 

■ 

9 

a 

0 

• 

0 

• 

9 

0 

1 

p. 
a 

o 

o 

0 

0 

0 

0 

98 

65 

08 

53 

90 

80 

83 

22 

74 

2 

55 

—12 

122 

Bev.  M.  Eckstino. 

103 

42 

100 

34 

92 

18 

82 

5 

58 

—11 

T.  Berry  Smith. 
S.  J.  Spurgeon. 
W.  H.  Delano. 

93 

"66* 
66 

100 
94 

50 
40 

*lrS» 

v« 

V** 

M\^ 

\f»m 

%r 

1^^^ 

'96' 

"is' 

"'78" 

"is 



•  •  •  •   ■ 

74 

"s 

"54* 

—'4" 

"ioi' 

102 

56 

102 

49 

94 

40 

84 

22 

78 

0 

56 

—14 

124 

Charlea  Patterson. 

90 

60 

98 

48 

93 

43 

87 

22 

78 

5 

61 

—  5 

117 

lOG 

55 

104 

46 

102 

20 

89 

19 

81 

0 

67 

—  9 

128 

lf.J.Hii8sIer. 

108 

63 

106 

50 

101 

85 

85 

20 

77 

3 

59 

-11 

199 

J.  F.  Llewfillyn. 

103 

56 

104 

50 

96 

40 

80 
80 

87 

20 
21 
24 

A.  W.  Sullivan. 

"78" 
80 

—10 

"57' 
58 

—is' 

—15 

Lawrence  Kanober. 

"ioi' 

"si' 

ioi' 

"is 

93 

■42 

Mrs.  William  Kaueher. 

100 

68 

99 

52 

97 

45 

86 

24 

79 

10 

58 

—  2 

"iio' 

90 

70 

98 

54 

96 

48 

85 

29 

77 

13 

57 

-  2 

114 

Hanrioe    Johnson,     G.     A 
Weber. 

104 
99 

50 
05 

103 
96 

47 
62 

88 
88 

21 

21 

78 
78 

1 
9 

"si' 

—"5 

"ioo" 

C.  G.  Taj  lor. 

"94" 

'*46 

B.F.Copp. 

*  *•  •  - 

•  •  *  •  - 

..... 

• . .  • . 

79 

.8 

64 

—  5 

B.  M.  Shepard.  T.  a  ColUna. 

102 

61 

ioo* 

"46* 

"S* 

85 

"ii" 

76 

8 

60 

—  8 

B.  A.  PinnelL 

104 

64 

104 

60 

100 

34 

88 

22 

78 

8 

60 

-6 

LA.  Ward. 

93 

43 

89 

42 

84 

83 

77 

—  3 

71 

-50 

52 

—30 

148 

98 

u 

94 

41 

87 

34 

85 

-15 

72 

—20 

58 

—20 

137 

92 

44 

87 

40 

81 

32 

74 

8 

66 

—11 

61 

—13 

132 

103 

40 

100 

41 

90 

88 

88 

—  5 

70 

—24 

63 

—24 

157 

U.S.  poet  hoepitaL 

91 

42 

89 

40 

85 

28 

77 

—11 

69 

—13 

^54 

— kl4 

133 

88 

46 

91 

44 

80 

29 

67 

8 

64 

—  3 

52 

—  6 

110 

Do. 

97 

42 

94 

89 

89 

27 

80 

—     0 

70 

—34 

43 

-29 

146 

Mr 

39 

91 

40 

89 

27 

79 

—  9 

66 

—29 

55 

—25 

132 

Po. 

106 

60 

104 

52 

96 

42 

86 

22 

80 

—12 

50 

—16 

126 

George  D.Carrlngton. 
Prof,  fctoodwin  D.^weiey. 

103 

53 

101 

46 

94 

40 

90 

16 

80 

-17 

60 

—15 

105 

61 

103 

48 

93 

36 

84 

11 

77 

—14 

46 

-14 

"iis" 

Charles  SeUz. 

101 

59 

100 

51 

89 

85 

84 

n 

76 

-16 

47 

—11 

123 

Isaac  E.  HeatOn. 

98 

55 

95 

46 

90 

40 

79 

11 

79 

-27 

6U 

—18 

125 

George  S.  Traman. 
W.  M.  Waterman. 

99 

47 

98 

44 

87 

31 

85 

2 

«70 

—'26 

46 

-28 

127 

89 

15 

80 

—15 

40 

—  6 

University  of  Nebraska. 
John  Ellis. 

"ioo' 

"is 

'97* 

*'48* 

"92' 

■'39' 

87 

14 

75 

—22 

46 

—18 

"'i24" 

101 

60 

99 

47 

91 

30 

03 

4 

79 

—32 

55 

—26 

133 

U.  S.  post  hoippitaL 

90 

54 

100 

47 

94 

30 

85 

9 

81 

—25 

66 

—18 

125 

103 

65 

102 

48 

92 

39 

81 

16 

80 

-14 

L  «8 

-14 

125 

— 

99 

60 

97 

45 

92 

31 

88 

1 

77 

-19 

*  52 

—26 

125 

Do. 

103 

50 

96 

30 

93 

34 

90 

0 

78 

—21 

69 

—17 

124 

Do. 

105 

55 

99 

63 

92 

89 

83 

20 

75 

-14 

60 

-14 

123 

W.L.Danlap. 

97 

38 

96 

88 

93 

82 

87 

3 

75 

—32 

52 

-29 

129 

A.  F.  Bryant 

Paciflo  Railroad  system^ 
Do. 

98 

54 

96 

40 

85 

20 

70 

—  9 

50 

0 

95 

61 

93 

45 

"87" 

"46 

85 

20 

70 

—  5 

47 

—  8 

"ioi' 

105 
100 

68 
58 

100 
97 

45 
40 

88 
91 

50 
36 

88 
90 

30 
16 

72 
66 

8 
0 

Do. 

**48' 

—is" 

"iie' 

Do. 

98 

40 

93 

83 

86 

31 

SS 

19 

70 

4 

58 

—  4 

112 

Charles  W.  Friend. 

lOG 

60 

107 

44 

92 

38 

80 

22 

60 

—14 

49 

—12 

121 

Paolflo  Railroad  system. 

106 

65 

105 

45 

93 

45 

00 

23 

85 

10 

65 

12 

90 

Do. 

102 

54 

102 

80 

92 

28 

90 

10 

60 

—27 

48 

-22 

Do. 

98 

60 

92 

•50 

92 

42 

90 

38 

68 

28 

50 

20 

"'so' 

Do. 

100 

54 

98 

58 

80 

41 

80 

28 

68 

6 

70 

6 

118 

Do. 

98 

54 

92 

44 

86 

41 

82 

30 

78 

10 

50 

10 

90 

Do. 

96 

43 

92 

33 

88 

29 

82 

18 

70 

5 

47 

9 

93 

U.  S.  DOst  hospital 
Paoinc  Railroad  system. 
Do. 

88 
98 

64 
55 

'88 
96 

'^2 
50 

"86 

"'39' 

■*78' 

"is 

"ii" 

ll'g" 

"49" 

— "s 

"109" 

96 

45 

84 

88 

69 

84 

72 

82 

68 

15 

54 

12 

109 

Do. 

105 

60 

98 

56 

98 

58 

86 

22 

65 

10 

44 

8 

100 

Do. 

9i 

56 

9i 

44 

83 

44 

74 

22 

68 

6 

46 

8 

98 

Do. 

100 

64 

96 

46 

90 

44 

86 

28 

72 

8 

58 

9 

98 

Do. 

96 

46 

88 

40 

82 

82 

74 

28 

60 

-19 

27 

-22 

118 

Da 

95 

44 

93 

26 

88 

28 

87 

18 

71 

—  4 

48 

1 

102 

99 

40 

95 

47 

90 

39 

90 

37 

74 

6 

55 

8 

94 

Do. 

100 

63 

89 

83 

81 

21 

69 

16 

69 

19 

49 

—13 

133 

.  Q.  A.  Bridger. 
A.  L.  Downing. 
W.  L.  Faster. 

95 
93 

56 

56 

86 
88 

46 
45 

81 
79 

80 
82 

"70 

22 

■*72 

"ii 

'57' 

—"2* 

"m 

100- 

64 

83 

62 

82 

87 

78 

24 

64 

12 

55 

—  2 

G.  W.  Caswell. 

96 

89 

43 

83 

24 

65 

4 

45 

—  9 

•  ■<•••• 

P.  R.  Kimball. 

«  •  •  •  . 

86 

42 

78 

28 

"ei 

'io 

59 

14 

43 

-20 

C.  S.  Cook. 

93 

"mi    88 

46 

80 

32 

72 

24 

69* 

7 

56 

—  3 

H 

51 

1    88 

43 

83 

80 

n 

20 

68 

14 

55 

-4 

"iis" 

S.D.  Lord,  C.F.  Chase. 

844 
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Tahle  of  nuiximum  and  vUmmwn  temperature  and 


Btatioofl. 

Character 
of  station. 

February. 

March. 

April. 

May. 

June. 

1 

1 

• 

> 

o 

-26 
-36 
—26 
—28 
—20 
—27 
—31 
—14 
—38 

7 
4 
6 

8 
5 

—  4 

4 

o 

43 
83 
47 
47 
42 
42 
60 
48 
60 

58 
67 
68 

66 
67 
60 
68 
66 
54 

• 

o 

—  7 
—26 

—  5 

—  8 
—15 
—24 
—23 

—  8 
—83 

17 
15 

18 

18 
14 

6 
10 
14 

8 

1 

o 

46 
82 
61 
48 
44 
61 
65 
64 
50 

66 
65 
64 

64 
57 
49 
61 
62 
52 
62 
61 
52 
54 
60 
00 
60 
60 
60 
60 
65 
60 
52 

i 

o 
—10 
—26 

—  6 

—  8 
—10 
-23 
—21 

—  2 
—33 

18 
21 
21 

18 
19 
12 

8 
14 
10 
13 

8 
11 
20 
12 
20 
18 
20 
19 
16 
16 
17 
24 

• 

■1 

o 

72 
42 
79 
75 
60 
66 
70 
76 
72 

ai 

83 

.  78 

86 
87 
81 
84 
84 
83 
81 
84 
82 
82 
82 
77 
82 
81 
79 
82 
83 
80 
79 
81 
77 
80 
82 
84 
86 
82 
86 
81 
82 
82 
70 
72 

87 
94 
82 
89 
85 
72 
95 
78 
76 
73 

72 
74 
74 
79 
65 

o 

17 

—  8 
18 
15 

—  6 
—14 

—  5 
14 

—  1 

27 

29 
81 

22 
26 
20 
25 
23 
16 
20 
21 
26 
28 
S4 
29 
30 
26 
20 
26 
23 
30 
29 
28 
32 
30 
26 
26 
30 
19 
31 
26 
27 
18 
29 
18 

27 
42 
83 
31 
38 
23 
31 
21 
13 
25 

18 
22 
28 
27 
19 

1 

o 

87 
62 
91 
90 
86 
90 
91 
84 
86 

73 
87 
86 

91 
92 
90 
90 
86 
87 
89 
93 
90 
80 
86 
86 
94 
80 
83 
86 
88 
88 
78 
90 

'9i" 
86 
88 
88 
86 
90 
85 
86 
93 
85 
84 

02 
95 
82 
97 
83 
81 
101 
84 
84 
83 

87 

84 
87 
83 
8i 
86 
88 
92 
88 
88 

88 

84 
84 

• 

• 

> 

• 

1 

New  HampshlTe— Con- 
tinned. 

Manchester 

Monnt  Washington. 
Nashua 

N.  £•  M.  S. 

8.  a 
v.o. 

N.E.M.S. 
N.B.M.S. 
N.  B.  M.  8. 
N.  B.  M.  8. 
N.E.M.S. 
N.  E.  M.  8. 

8.S.' 
V.O. 

aw.8. 

aw.a 

v.o. 

v.o. 

v.o. 
aw.a 
aw.a 
aw.a 
aw.a 
aw.a 
aw.a 
aw.a 

v.o. 
aw.a 

v.o. 
aw.a 
aw.a 
aw.a 
aw.a 
aw.a 
aw.a 
aw.a 

v.o. 
aw.a 

8.  iV.  8. 
V.O. 

v.o. 

v.o. 

aw.a 

v.o. 

8.  tV .  8. 

aw.a 
v.o. 

M.P. 
RR. 
V.O. 

as. 

RB. 

a  a 

M.P. 

as. 

MP. 
M.P. 

as. 
v.o. 
v.o. 
v.o. 

as. 

M.P. 

v.o. 
v.o. 
v.o. 
v.o. 

v.o. 

M.P. 

v.o. 

o 

48 
87 
S8 
58 
44 
85 
44 
48 
48 

49 
63 
64 

66 
67 
56 
67 

0 

84 
16 
32 
34 
80 
27 
81 
86 
28 

47 
52 

48 

42 
43 
85 
40 
42 
42 
85 
39 
43 
47 
41 
4i 
42 
43 
48 
89 
42 
46 
60 
47 
48 
43 
44 
50 
60 
36 
63 
42 
60 
80 
60 
48 

36 
64 
37 
35 
46 
24 
84 
29 
31 
28- 

42 
34 
48 
43 
87 
45 
45 
40 
43 
40 

42 
37 
61 

o 

92 
67 
94 
96 
93 
03 
95 
89 
92 

95 
94 
90 

94 
91 
92 
,92 
91 
93 
90 
94 
95 
90 
91 

o 

40 
33 
89 
40 
40 
41 
38 
43 
35 

54 
66 
66 

48 
49 
42 
44 
40 
42 
42 
45 
47 
64 
47 

Do 

Qninoy  ••..>■....... 

Shelbume  ..••...... 

Stratford 

Walpole 

West  Milan 

New  Jersey: 

Atlantic  City 

Beverly. 

Billingsport  Light-, 
house. 

Bordentown 

Clavton.....a....... 

Dover 

Egg  Harbor  City ... 
Buzabeth 

Gillette 

60 

0 

Hanover...... .- 

Harrisville 

68 
67 
62 
60 
64 
67 
67 
63 
62 
64 
63 
66 

10 
4 
13 
10 
18 
18 
16 
16 
10 
13 
13 
21 

Imlaystown 

Xiambertville  - , ,  r  -  r  - 

66 

8 

Locktown 

58 
67 
69 
65 
60 
69 
62 
60 
•57 

0 
8 
8 
2 

6 
2 

4 
6 

n 

Lakewood .......... 

Mataw&n  ^  r 

"ii' 

88 
90 
i«5 
92 
92 
95 
95 
97 

'ik' 

61 
47 
M6 
54 
54 
54 
60 
GO 

Moorestown 

New  Brunswick  — 

Do : 

Do 

Newark 

OofMnCitv..... 

Oceanio  ............ 

Do 

69 
66 
63 
60 

S{ 

69 
62 
62 
60 
61 
67 

74 
84 
61 
60 
73 
62 
75 
67 
67 
50 

43 
45 

63 
63 
64 
60 
46 
56 
52 
50 

64 
48 
41 

10 
13 
18 
14 
14 

2 
17 
14 
14 

1 

13 
14 

15 

90 

25 

12 

26 

9 

39 

12 

3 

8 

2 

2 

15 

13 

6 

15 

—  6 
8 

—  3 
4 

3 

—  8 
0 

61 
62 
60 

"io* 

49 
67 
54 
52 
62 
48 
56 

86 
96 
75 
«84 
80 
67 
89 
73 
76 
69 

46 
47 
49 
50 
51 
51 
48 
57 
50 
54 

63 
45 
42 

18 
14 

11 

20 
12 
24 
J7 
16 
12 
17 
18 

25 
38 
31 
-21 
38 
20 
27 
14 
10 
20 

4 
13 
19 
14 
11 
10 
—  2 
12 
14 
10 

9 
0 

5 

Paterson 

60 
59 
65 
68 
68 
63 
60 
60 
54 
68 
64 

76 
80 
69 
65 

4 

4 

2 

6 

10 

4 
4 
8 
1 
6 
6 

17 

12 

3 

12 

Princeton. . .  < 

Kanoooas 

92 
96 

94 
90 
90 
96 
88 
92 

97 

104 

87 

103 

99 

86 

105 

90 

90 

89 

94 
83 
91 
89 
86 
92 
83 
90 
88 
92 

88 
82 

87 

63 
66 

"ik 

47 
54 

52 
54 
45 

53 
68 
55 

46 
59 
48 
52 
43 
42 
44 

52 
49 
52 
60 
62 
53 
61 
50 
61 
48 

45 
47 
64 

Beadington. 

Koseland > . 

Balem 

8omervillA^ , , , , , ,  ^ . . 

South  Orange 

Tenaflv 

Union 

Vineland -..r 

New  Mexico: 

Bayard,  Fort 

Deming 

Oallinas 

Tavh. -,,,,,  ,.^,--,^^ 

Lordsbuigh ........ . 

8antaF6 

56 

73 
65 
69 
61 

60 
53 
61 

'6 
11 

4 

—10 

3 

-16 

—  2 

6 

Beldon,  Fort 

Stanton,  Fort  ....*... 
Union,  Fort 

Wingate,  Fort 

New  York: 

Albany  t  ., t... 

Auburn. ............ 

Brooklyn . .......... 

Buffalo 

56 
56 
51 
55 
52 
66 

56 
60 
46 

-  2 
5 

—18 

—12 

6 

—12 

-  8 
—36 
—14 

Columbus.  Fort 

Gooperstown 

FactoryviUe 

HuniDhrev 

60 
78 
68 
75 

72 
67 
67 

13 
20 
16 
LH) 

18 
17 
23 

Ithaca 

LoRoy 

Madison  Barracks  .. 
Menand  Station 

i 
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annual  range  of  temperature,  etc. — Continued. 


July. 


9 
7^ 


93 
\  66 
97 
97 
92 
90 
97 
92 

01 

97 
97 
96 

100 
103 
96 
100 
96 
96 
96 


98 
94 
93 


102 

98 


'96 


97 
101 


94 


98 
91 
102 
94 
90 
99 
93 
97 

05 

110 
92 

102 
98 
87 

108 
91 
92 


95 
-92 
96 
93 
92 
93 
90 
90 
95 
95 


94 
90 


o 

63 
80 
55 
61 
52 
50 
61 
54 
60 

65 
69 
70 

00 
63 
65 
SS 
60 
68 
54 


60 
65 

61 


65 
68 


'60 


68 
67 


63 


72 
65 
68 
61 
62 
56 
64 
64 

59 
74 
60 
60 
66 
61 
68 
47 
47 
50 

61 
59 
64 
06 
60 
65 
61 
65 
60 
66 


56 
65 


AngaaL 


m 


86 
64 
88 
88 
87 
80 
91 

^sa 

82 

88 
88 
87 

88 
91 
90 
91 
90 
92 
92 
92 
80 
87 
87 


93 
86 
86 
90 
•93 
92 
90 
92 


88 
80 
94 
88 
90 
91 
88 


99 

108 

91 

103 

90 

80 

107 

90 

92 

88 

90 
83 
90 


94 
90 
83 
87 
92 
90 


93 
87 


o 

43 
26 
42 
43 
40 
86 
88 
44 
34 

64. 

65 
68 

49 
65 
43 
46 
46 
40 
42 
46 
49 
53 
48 


60 
"60 
63 
49 
60 
65 
66 
64 
51 


63 
64 

43 
65 

48 
66 
42 
56 
50 

58 
64 
50 
56 
68 
46 
68 
44 
45 
45 

48 
44 

55 


60 
53 
44 
39 
48 
42 


43 

61 


Septa 
ber. 


79 
66 

84 
82 
78 
86 
84 
78 
80 

78 
86 
86 


89 
82 
85 
82 
86 
84 
87 
82 
82 
83 


87 
81 
82 
85 
84 
84 
84 
92 

■  *  • « 

81 


84 
88 
90 
84 
84 
85 
82 
83 

95 
85 

86 
95 
94 
80 
94 
79 
87 
82 

82 
70 
84 


79 
80 
73 
81 
84 
80 

80 
79 
70 


o 

80 
18 
80 
29 
28 
37 
27 
83 


40 
88 
45 

•0 
88 
32 
30 
85 
82 
80 
35 
86 
41 
85 


43 
89 
41 
88 
89 
42 
45 
42 

■  •  •  « 

89 


42 
40 
30 
41 
87 
44 
30 
40 
40 

62 
00 
48 
47 
67 
38 
48 
40 
33 
43 

38 
37 
42 


30 
42 
33 
30 
30 
84 

32 
86 
41 


October. 


o 
73 


74 
73 


71 
74 
70 
72 

77 
81 
78 

82 
89 
82 
87 
80 


79 
85 
81 
80 
82 
79 
60 
84 
75 
79 
82 
70 
70 
80 

•  •  •  « 

77 
79 
82 
180 


87 
77 
78 
84 
77 
80 

95 
90 

80 
90 
89 
78 
98 
80 
81 
78 

71 

74 
78 


09 
70 
72 

78 
75 
78 

70 
08 
08 


o 
20 


20 
19 


15 
18 
21 
12 

84 
28 
82 

38 
28 
24 
33 
20 


21 
25 
28 
30 
25 
80 
84 
20 
80 
27 
20 
80 
88 
84 

28 

27 

80 

128 


80 
38 
SO 
20 
28 
80 

88 
46 
20 
82 
45 
81 
30 
22 
27 
20 

20 
24 
29 


24 
31 
20 

17 
21 
17 

21 
12 
29 


Noretn* 
bar. 


I 


0 

08 


66 


60 
62 
64 
62 

64 

70 
68 

71 
70 
66 

71 
71 
69 
61 
72 
70 
68 
68 
70 
71 
68 
66 
72 
72 


68 


67 
67 
70 
70 


66 
68 
68 
67 
67 
65 

80 
76 
70 
70 
72 
07 
82 
00 
70 
03 

05 
07 
07 


04 
05 
05 
00 
02 
08 

09 
08 
02 


o 
14 


9 

-2 

13 

■  6 

23 
22 
22 

22 
22 
18 
19 
20 
18 
17 
18 
13 
21 
19 
25 
25 
22 
20 
21 
20 


27 

22 

«  •  • 

10 
20 
21 
24 


23 
22 
24 
13 
20 
43 

19 
30 
24 
18 
29 
15 
21 
12 
20 
10 

11 

0 

24 


15 
12 

4 

12 

7 

5 

14 

-3 

10 


Deoem- 
ber. 


I 


o 
61 


66 

60 


48 
65 
40 
44 

60 
60 
68 

01 
60 
68 
58 
60 
01 
50 


69 
59 
57 


02 
68 
58 
58 
58 
67 
03 
69 

■  *  •  ■ 

00 
68 
68 
82 


00 
69 
02 
68 
68 
60 

74 
06 
68 
04 
00 
40 
00 
67 
03 
46 

40 
67 

58 


63 
55 
46 
54 
40 
67 

62 
49 
44 


—  4 


2 
6 


-11 
-24 
-12 
-24 

14 
18 
10 

12 
18 
10 
10 
11 
9 
8 


12 
14 

7 


11 
12 
14 
11 
11 
13 
10 
10 

■  •  •  « 

10 
12 
13 
14 


14 
12 
0 
8 
11 
15 

-3 

12 

5 

-  3 
2 

-8 

-  4 
-18 
-12 
-7 

-  1 
-2 

11 


0 

14 

-4 

2 

2 

-6 

4 
-9 
-  2 


1 


o 
121 


122 


123 
128 
100 
130 

90 
98 
90 

07 

97 

100 

00 


95 
ifl' 


90 


94 

'io' 


98 
90 
90 
98 
88 
91 

102 
98 
88 

108 


95 
112 
109 
104 

90 

110 
94 
91 


90 


108 

111 

98 

107 


130 
104 


▲ntborlty. 


W.LltUe. 

C.H.  Webster. 

If  aahoA  MaaofiMstarinff  Co. 

MU8M.H.Diz. 

W.  F.  Cmrr,  A.  C.  Lery . 

N.  B.  Water* 

R  A.  Knowltom. 

A.  A.  Hlgi^iie. 


Prof:  C.  F.  BiobardaoD. 
Joeepb  H.  Preaton. 

Dr.M.a8impaon. 

William  T.WUaon. 

W.CHarria. 

H.  Y.  Poatma. 

K.L.Wilaon.M.D. 

B.N.  Cornish. 

K.M.Cook. 

J.  W.  HaxTia. 

Dr.  H.  G.  Korton. 

Dr.  G.  H.  Larison. 

G.  W.  Hookenbary. 

Dr.  W.  a  Ston& 

Prof.J.C.Kice. 

T.  J.  Beans. 

P.  V.  Spader. 

Geo.  H.  Cook,  Ph.  D. ,  LL.  D. 

Prof.  Austin  Scott.  Ph.  D. 

F.  W.  Rioord. 

William  Lake. 

Rov.  S.  W.  Knipe. 

J.  £.  Parmlv. 

A.B.Wimrfn. 

Maloobn^cNelU. 

Spenoer  Haines. 

John  Fleming. 

W.  E.  Cass. 

S.  L.  Richmond. 

A.  C.  Lindsley. 

Dr.  W.J.  Chandler. 

Arthur  D.  Atwood. 

F.  L.  Dunbar. 

Dr.  C.  H.  Adams. 

U.  8.  post  hospital. 
Paoiflo  Railroad  system. 
John  E.  Whitman. 

Paeiflo  Railroad  system. 

U.  S.  post  hospital 

Do. 
Do. 


George  Casey. 
Prof.  W.  C.  Peokham. 
S.  A.  Dunn. 

U.  S.  post  hospital 
George  P.  Reese. 
F.  P.  Tates. 
Charles  B.  Whitney. 
Engineering   Dep%   Cornell 

Universi^. 
Prof.  F.  M.  Comstock. 
XT.  S.  post  hospital. 
CRTillingbaat. 
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Table  of  maximum  and  mUUmum  temperature  and 


r         -       -  ■-■ 
Btiitiou. 

Character 
of  station. 

Jaaoazy. 

Febroary. 

Haroh. 

April. 

Mfty. 

Jono. 

4 

iS 

O 

63 
48 
49 
50 
44 
47 
47 
58 
67 
47 
52 
60 

72 
69 
66 

3 

m 

3 

• 

a 

a 

o 

60 
54 
47 
48 
45 
58 
46 
54 
54 
64 
54 
50 

83 
80 
60 

o 

16 
8 
5 
6 
1 

10 

—  6 

0 

13 
0 

10 

12 

26 
27 
82 

1 

o 
80 
71 
73 
66 
66 
78 
66 
72 
76 
73 
78 
76 

91 

89 
76 

s 

o 

26 

18 
21 
10 
21 
25 
9 
20 
26 
15 
20 
80 

28 
82 
37 

• 

1 

o 

88 
80 
89 
87 
89 
93 
80 
8J 
84 
88 
90 
.85 

93 
9L 
78 

■ 

a 

s 

o 

47 

^6 

45 

43 

41 

48 

38 

40 

41 

34 

37 

49 

46 

5) 
55 

m 

8 

O 

90 
88 
90 
82 
87 
91 
88 
85 
89 
90 
95 
81 

"i(»2 
83 
90 

H»7 
92 
90 

102 
97 

100 
91 
90 

100 

• 

3 

New  York— Contfnaed. 

New  York  City 

Niai^arA,  Fort 

North  Volney 

Oswego 

8.  a 

M.P. 
V.O. 

8.  a 

V.O. 
V.O. 
M.P. 

aa 

V.O. 
V.O. 
M.P. 
V.O. 

V.O. 

aa 
aa 

V.O. 

as. 

V.O. 
V.O. 

8.  a 

V.O. 

v.a 

as. 

V.O. 
V.O. 
V.O. 
V.O. 

a  a 

aw.  a 
s.w.a 
aw.  a 

a  a 
aw.  a 

a  a 

V.O. 
V.O. 

8.  xf,  8. 

as. 
a  w.  a 

V.O. 
V.O. 

aw.  a 

a  w.  a 

8.  \v.  o> 
V.O. 
V.O. 

aw.a 

8.  W^.  8. 
8.  W.  8. 

aw.a 

V.O. 

aw.a 
a  w.  8. 

S.  »V.  8. 
VO. 

aw.a 

aw.a 
s.w.a 

V.O. 

aw.a 

V.O. 

8.  a 
a  w.  a 
aw.a 

V.O. 
V.O. 

a  a 
aw.a 
aw.a 

V.O. 

aw.a 

V.O. 

•o 

6 

—  4 

—14 
—10 
-18 

—  7 
—22 

—  5 
4 

-20 

—  7 

—  4 

8 

8 

20 

o 

63 

52 

45 

47 

44 

52 

49 

65 

66 

4i 

67 

49 

79 

71 
67 

o 

17 
7 
0 
2 

—  2 
5 

-16 

5 

14 

—  5 
5 

12 

22 
26 
33 

a 

51 
43 
54 
45 
52 
50 
48 
49 
46 
34 
45 
51 

M* 
GO 
48 
^56 
49 
67 
60 
65 
48 
64 
62 
51 

Palermo 

Palmyra 

PlattabuTKb  Bar'oka 
Roohester 

Setaaket.....* 

ITtica 

West  Point 

White  PlaiiM 

North  Carolina: 

Chapel  Hill 

Charlotte 

Hattenu ............ 

Hot  Springs 

Kitty  Hawk 

Ijonoir 

*70 
62 
63 
69 
74 
78 
64 
65 
73 
71 
70 
73 

^15 
3 
1 
8 
6 
1 

12 

6 

9 

7 

10 

15 

75 
74 
65 

72 
79 

29 
25 
27 
22 
26 

74 
74 
68 
77 
81 
75 
67 
74 
78 
60 
77 
82 

26 
26 
27 
24 
20 
12 
29 
27 
24 
20 
29 
28 

80 
93 
75 
86 
88 
92 
77 
87 
85 
«87 
83 
86 

33 
29 
82 
80 
81 
23 
34 
30 
90 
t27 
32 
33 

89 
85 
79 
90 
90 
96 
84 
88 
90 
90 
91 
88 

90 
88 
88 
80 
80 
85 
86 
90 
86 
90 
88 
80 
90 
93 
64 
90 
88 
94 
87 
93 
90 
88 
90 
94 

61 
61 
64 
40 
55 
44 
47 
51 
44 
43 
62 
47 

45 

45 
41 
63 
49 
41 
41 
68 
48 
60 
48 
43 
36 
40 
48 
46 
43 
48 
43 
45 
43 
44 
46 
41 

Lincolnton 

Raleigh 

Do" 

Reidvillo 

Soathport 

69 
70 
75 
76 
74 
75 

31 
23 
23 
20 
22 
27 

States villo  (near)  ... 

Tarboroa  j;h  

Wake  Forest 

Weldon 

97 

96 

90 
90 
88 
91 
89 
87 
88 
96 
91 
91 
91 
90 
00 
97 
87 
95 
81 
101 
89 
96 
93 
92 
92 
98 

54 

S3 

50 
47 
48 
S2 
47 
51 
51 
51 
48 
49 
47 
49 
42 
48 
47 
49 
48 
64 
50 
48 
47 
50 
49 
48 

Wilmington 

Ohio: 

Akron 

BaDfforville 

58 
62 
66 
61 
62 
62 
70 
60 
66 
62 
62 
61 
65 
59 
66 
62 
60 

-12 

—  6 

—  5 

—  4 

—  6 

—  6 

—16 
—10 

—  5 

—  8 
—15 
-18 

—  7 
—12 

—  3 

—  8 
—12 

60 
69 
70 
63 
61 
61 
68 
64 
64 
64 
60 
60 
69 
60 
60 
59 
57 
68 
66 
65 
66 
58 
63 
68 
63 
60 
57 
59 
65 
70 
62 
56 
60 
62 
63 
69 
50 
58 
61 
64 
50 
68 
60 

5 

8 

15 

13 

0 

9 

10 

10 

13 

10 

11 

3 

12 

9 

13 

6 

10 

8 

12 

11 

14 

4 

9 

11 

9 

8 

10 

1 

17 

18 

7 

10 

8 

10 

10 

9 

9 

2 

8 

12 

0 

5 

11 

64 
63 
73 
68 
63 
60 
79 
70 
68 
70 
63 
63 
60 
65 
72 
61 
66 
60 
73 
72 
72 
63 
66 

"*68" 
66 
67 
70 
71 
75 
67 
60 
62 
65 
70 
64 
62 
60 
64 
70 
62 
58 
65 

6 
11 
10 
16 
U 
14 
14 
12 
14 
14 
12 

4 
14 
14 
15 

7 
12 

9 
12 
12 
12 
10 
10 

•  •  •  • 

18 
10 
10 

9 
16 
18 

6 
10 
11 
15 

9 
10 
12 

8 
11 
14 

7 
14 
11 

83 
83 
84 
83 
76 
76 
85 
85 
83 
85 
79 
81 
88 
82 
85 
80 
86 
77 
89 
87 
87 
82 
86 
82 
83 
86 
76 
89 
90 
88 
84 
83 
81 
84 
87 
86 
86 
77 
84 
84 
84 
81 
81 

17 
19 
27 
24 
19 
19 
28 
23 
24 
24 
13 
10 
24 
24 
24 
16 
22 
16 
22 
20 
23 
14 
17 
21 
18 
22 
19 
17 
26 
28 
19 
30 
19 
22 
19 
12 
20 
18 
17 
25 
17 
23 
22 

Canion 

Cincinnati 

CUrksville 

OleTeland  ......... 

Do 

College  Hill 

DoT. 

Colnmbas 

Dayton . 

Elyiia 

OarrettsYille 

Oeorgetown 

Oreenvflle 

Hanging  Rock 

Hiram 

JaoksonboroQgh 

Jefferson 

liOgan 

68 
75 
67 
60 
65 
70 
66 
64 
60 
63 

"65' 
62 
56 
62 
59 
65 
60 
59 
60 
60 
64 
59 
61 
62 

—13 

—  5 

—  5 
—11 

2 
-14 

—  8 
—10 
—11 
-21 

•  "4' 

—  4 

—  8 

—  8 
—18 
—10 
-U 

—  8 
—10 
—10 

—  8 
-20 
—10 
—10 

McConnellsvlUe .... 
Marietta 

Napoleon ........... 

New  Alexandria  ... 
Now  Bremen  ....... 

New  Comerstown . . . 
North  Lowisburgh . . 
Oberlin 

92 
91 
66 
93 
97 
88 
88 
88 
91 
90 
92 
92 
94 
91 
90 
88 
92 
89 
88 

40 
48 
42 
38 
45 
46 
44 
47 
47 
50 
44 
50 
52 
46 
47 
46 
40 
41 
46 

92 
95 
90 
97 
102 
94 
91 
86 
91 
95 
94 
95 
94 
92 
91 
94 
92 
97 
91 

.48 
61 
60 
88 
48 
64 
46 
50 
49 
47 
43 
50 
54 
48 
47 
44 
45 
48 
44 

Paulding 

Pomeroy 

Portsmonth 

Qoaker  City 

KQffsrles  r- ^.,T- 

Sandosky 

Sidney 

State  u  nlTtirsity 

Tiffin 

Do 

Toledo 

Upper  Sandusky. . . . 

*  Washington  C.H... 

Wanseou 

Waverly 

WeeteTrme 

ktt^Oft'r  OP  THE  CHrtlP   SIGNAL   OPPICER. 
a%%wk\  range  of  temperature^  ete. — Continued. 


U1 


Jnly. 

Angnst. 

Septom- 
Der. 

October. 

NoT«ni- 
ber. 

Deoem- 
ber. 

t 

1 

Anthofity. 

1 

9 

1 

3 

• 

i 

1 

a 

1 

• 

• 

0 

• 

0 

• 

• 

o 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

94 

66 

88 

65 

81 

41 

78 

32 

67 

23 

66 

12 

88 

95 

60 

99 

62 

87 

36 

77 

24 

68 

14 

55 

12 

108 

U.S.  poet  hospital. 

94 

60 

92 

60 

78 

40 

70 

25 

68 

4 

63 

—  6 

108 

90 

58 

87 

48 

79 

40 

72 

24 

70 

9 

62 

Zero 

100 

95 

67 

89 

45 

75 

33 

69 

23 

67 

0 

64 

—10 

113 

B.B.BArtlett. 

98 

64 

9L 

61 

83 

89 

77 

22 

70 

16 

66 

1 

105 

L.  D.  CummiDgs. 

96 

68 

88 

45 

83 

34 

60 

82 

62 

6 

48 

—14 

118 

U.  &  post  hospital. 

95 

59 

89 

44 

87 

34 

76 

24 

71 

16 

53 

8 

100 

90 

62 

86 

65 

78 

42 

74 

33 

65 

24 

58 

—13 

103 

S.  B.  Stioiiff. 
Thomas  B&t 

103 

40 

03 

28 

82 

17 

83 

6 

60 

7 

46 

—  4 

123 

93 

67 

92 

45 

84 

34 

80 

28 

63 

15 

65 

6 

102 

U.  S.  post  hospital. 
Prof.O.K.Wfllis. 

88 

69 

83 

57 

78 

38 

78 

28 

63 

17 

60 

8 

92 

98 
94 

86 

40 

92 
84 

34 
36 

76 
74 

25 
22 

68 
63 

14 
16 

"94 

Pro£  J.  W.  Qoie. 

*io2' 

'*6» 

"93" 

'53' 

89 

70 

83 

65 

84 

63 

80 

42 

73 

39 

65 

24 

69 

91 

60 

88 

49 

87 

39 

79 

31 

72 

12 

66 

14 

Dr.C.F.HoOahaiL 

'1U7 

*63 

«97 

40 

^ 

'44 

88 

146 

72 

^31 

66 

'19 

*92* 

9 J 
93 

48 
68 

84 
88 

49 
60 

85 
82 

41 
89 

77 
74 

33 
35 

67 
64 

16 
20 

Dr.  R.  L.  BeaiL 

'ei' 

"i©' 

"92" 

Dr.  L.  R.  Standenmayer. 

103 

66 

92 

62 

92 

40 

82 

34 

71 

25 

66 

15 

95 

101 

73 

91 

60 

98 

43 

88 

86 

76 

27 

69 

16 

95 

Thomas  C.  Harris. 

lu3 
9) 

58 
68 

91 
90 

59 
69 

94 

86 

35 
40 

Prof.  T.  J.  Norcom. 

"so" 

"39 

"76' 

'25* 

"68 

"20' 

"'si' 

^^m    ^»    -^r  ^"^       ^^»  ^    ^^    ^     ^Hb  V    ^^  ^B    VP  •P  V^*^  W 

99 

70 

88 

54 

90 

40 

80 

35 

70 

20 

60 

16 

93 

W.A.Eliason. 

102 

63 

93 

55 

96 

40 

86 

35 

76 

28 

67 

17 

93 

E.  V.  Zoeller. 

102 
1U3 

64 
60 

Prof.  W.  6.  Simmons. 

"94 

"m 

"95' 

*40' 

"*87' 

"34 

"73 

*25 

M 

"ii 

"93" 

Mr.  T.  A.  Clark. 

loa 

66 

95 

56 

91 

42 

85 

35 

74 

20 

67 

19 

85 

08 

56 

93 

45 

90 

86 

79 

21 

64 

4 

54 

4 

Prof.  C.S.  Howe. 

97 

58 

94 

40 

90 

35 

80 

18 

65 

1 

53 

-2 

"ioo" 

S.  M.  Painter. 

09 

54 

96 

42 

88 

32 

79 

18 

66 

0 

50 

3 

105 

C.  F.  Stokey. 

101 

63 

100 

54 

93 

40 

81 

26 

74 

8 

59 

1 

106 

90 

60 

96 

46 

91 

32 

79 

21 

70 

0 

50 

0 

103 

K.T.M.  Williams. 

95 

60 

94 

47 

93 

86 

81 

24 

67 

6 

57 

5 

101 

96 

60 

94 

46 

93 

36 

81 

24 

67 

6 

57 

5 

102 

G.  A.  Hyde. 
John  w.  Haromitt. 

105 

63 

106 

54 

102 

40 

84 

25 

60 

—  2 

66 

—  3 

122 

99 

62 

98 

60 

91 

35 

80 

22 

70 

I 

66 

—  4 

100 

Prof.A.D.MorrUL 

100 

61 

97 

42 

93 

86 

83 

20 

74 

3 

67 

1 

105 

102 

60 

99 

43 

83 

31 

81 

20 

70 

—  2 

66 

—  2 

110 

Mrs.  Edith  B.  L.  Boyer. 

100 

65 

97 

44 

94 

35 

84 

21 

68 

0 

60 

4 

115 

Cbai  Ins  W.  Qoodspeed. 

99 

50 

96 

37 

92 

80 

81 

14 

67 

~  5 

65 

4 

117 

S.  M.  Lnther. 

103 

62 

102 

49 

98 

34 

83 

21 

74 

6 

55 

2 

110 

Dr.  Thomas  W.  Gordon. 

95 

58 

93 

46 

88 

31 

77 

22 

67 

4 

55 

—  2 

107 

Charles  L.  Katsenberger. 

100 

57 

96 

44 

94 

33 

82 

17 

74 

7 

69 

3 

103 

James  Bull. 

96 

62 

90 

30 

77 

21 

62 

3 

53 

4 

Prof  G.  H  Colton 

ioi* 

"ii' 

102 

60 

96 

36 

V    fl 

80 

26 

W4> 

72 

90 

—  1 

68 

—  4 

'iit' 

Dr.  J.  B.  Owsley. 

06 

55 

95 

45 

92 

35 

80 

20 

65 

13 

64 

7 

B.C.  Wade. 

104 

00 

101 

41 

97 

37 

90 

15 

72 

0 

56 

1 

"in 

Dr.  James  Little. 

102 

59 

99 

42 

97 

35 

83 

15 

72 

4 

68 

3 

107 

C.  H.  Morris. 

100 

60 

96 

46 

94 

38 

80 

17 

74 

10 

59 

6 

105 

I*rof.T.D.Bisooe. 

100 

53 

95 

43 

89 

29 

77 

22 

66 

11 

62 

2 

111 

Dr.  T.  C.  Hunter. 

103 

56 

98 

43 

89 

31 

80 

12 

71 

7 

66 

8 

115 

Joseph  A.  Hook. 
C.  W.  Williamson. 

105 

65 

97 

42 

91 

29 

79 

21 

65 

2 

64 

-  6 

.. .. 

41 

85 

82 

15 

0 

4 

Dr  A  M  BfiAn 

"m 

"58' 

106" 

44 

94 

35 

'*83' 

20 

"m" 

1 

"is 

—  1 

"iii* 

H.  D.  Gowey. 
Prof.  F.  T.  Jewett. 

98 
101 

67 
42 

97 
99 

44 

83 

91 
96 

29 
28 

2 

7 

56 
66 

0 
—  8 

*i22* 

"84* 

"is' 

"eo 

Mr.  L.  E.  Hitehoock. 

106 

60 

104 

47 

97 

36 

^ 

18 

68 

10 

58 

5 

Dr.  D.N.  A  Hard. 

101 

50 

96 

47 

94 

88 

82 

20 

76 

6 

62 

6 

*"*97' 

Dr.  D.  B.  Cotton. 

100 

58 

06 

41 

89 

33 

80 

12 

70 

4 

56 

4 

104 

Joel  Hall. 

99 

58 

98 

46 

90 

38 

78 

80 

64 

—  4 

53 

3 

107 

Peter  Bowman. 

98 

63 

97 

60 

96 

42 

85 

24 

68 

4 

68 

1 

106 

100 

60 

97 

44 

93 

31 

80 

25 

69 

3 

65 

0 

118 

Ed.  Pence. 

102 

54 

101 

89 

92 

33 

82 

16 

71 

-  8 

56 

—  1 

112 

Moses  Craig. 

102 
102 

62 
66 

98 
98 

45 

48 

90 
92 

34 
35 

R.  J.  Thompson. 
Rev.  T.  H.  Sonedecker. 

"ii' 

"26* 

*67' 

••*4' 

"52 

"3' 

"iio 

99 

52 

96 

47 

93 

34 

81 

21 

66 

11 

58 

2 

109 

99 

57 

95 

42 

91 

34 

81 

22 

68 

-  1 

54 

0 

109 

Dr.A.Billhardt 

101 
100 

43 
39 

96 
96 

33 
25 

82 
83 

20 
15 

55 
68 

0 
—  4 

"'i2i' 

R.  H.  MorMiw 

ioi 

'47' 

"68* 

"b 

M,mm  AAa  aBai,/a  a^^vv  • 

Thomas  Mikesell. 

102 

57 

95 

31 

82 

12 

70 

—  2 

68 

0 

H   W  OvAtinttn 

..... 

..... 

60 

17 

68 

—  8 

64 

—  1 

ProfJohn  Haywood. 
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Table  of  maximum  and  minimum  temperature  and 


Character 

January. 

February. 

Maroh. 

ApriL 

May. 

June. 

SUtiona. 

• 

1 

o 
65 

• 

0 

11 

1 

o 
62 

o 
12 

i 

o 

70 
63 
66 
68 

72 
80 
66 
74 
67 
72 
61 
69 
72 
66 
64 
67 
75 
81 

73 
50 
5i 

1 

i 

• 

o 

24 
20 
24 

18 

86 
25 
85 
40 
28 
30 
18 
14 
26 
26 
18 

ao 

81 

28 

28 
28 

20 

1 

• 

a 

■ 

1 

o 

08 

89 

02 

02 

08 
103 
84 
67 
02 
00 
00 
04 
00 
86 
02 
07 
06 
07 

04 
04 
04 
80 

• 

a 

Ohio— Continaed. 

West  Milton ,... 

WAOntAF 

V.O. 
8.W.8. 

V.O. 
S.  W ,  8. 

V.O. 

8.8. 
8.8. 

V.a 

V.O. 
V.O. 
8.8. 
M.P. 
8.8. 
V.O. 

8.  a 

V.O. 

as. 

8.8. 

V.O. 
V.O. 
V.O. 
V.O. 
V.O. 
V.O. 
V.O. 
8.8. 
V.O. 
V.O. 
V.O. 
V.O. 
V.O. 

as. 

V.O. 

8.8. 

V.O. 

V.O. 

V.O. 

V.O. 

V.O. 

V.O. 

V.O. 

as. 

if.  E.  M.  8. 

8.8. 
N.E.M.8. 
N.  E.  M.  8. 
2f,  E.  B&.  S. 
N.  E.  M.  S. 
N.E.M.S. 

8.  W.  S. 
V.O.^ 

s.  w.  s. 

8.  W^.  8. 

aw.  8. 

8.  W.  8. 

a  w.  a 

8.8. 

aw.  8. 

a  a 

aw.  a 

V.O. 

s.  w.  a 
8.  w.  a 

V.O. 
V.O. 

8.  w.  a 
a  w.  a 

aw.  a 

V.O. 

0 

15 
10 
13 
11 

81 
25 
80 
81 
32 
81 
15 
13 
23 
17 
26 
31 
31 
29 

20 

19 

5 

o 

00 
85 
80 
86 

76 
83 
61 
60 
66 
68 
74 
76 
76 
76 
76 
69 
60 
77 

80 

81 
74 

o 

o 

o 

63 

49 

4b 

40 

50 
38 
46 
45 
49 
46 
26 
24 
25 
36 
31 
52 
44 
30 

46 
48 
50 
46 

91 
86 
89 

98 
101 
80 
85 
06 
06 
80 
04 
03 
00 
92 
06 
00 
102 

08 
80 
01 
88 

44 

46 
38 

42 

27 
86 
44 

82 
80 
14 
12 
24 
30 
20 
38 
34 
82 

46 
48 
40 
80 

Yellow  Springs 

Yooncstown 

Oregon : 

Albany 

60 
63 

66 

69 

-  9 
-11 

30 

22 

62 
62 

66 
69 

10 
8 

6 

12 

AfthlMid T 

AntiiriA 

Bftndon ............. 

66 

54 

47 
40 
54 
i68 
45 
51 
64 
58 
58 

62 
53 
52 

68 

27 
28 
80 

-  3 

-  1 
J16 

14 
2 
27 
29 
23 

1 

-  2 
-14 

-  8 

58 
55 
62 
40 
39 
54 
46 
48 
56 
63 
70 

68 
58 
Zl 
61 

18 

6 

6 

-15 

-16 

—  1 

—  2 

—  6 
5 
9 
7 

16 

14 

2 

12 

Eola 

EsstPortlsnd 

KlMoaatb,  Fott 

Do 

LinkvUle 

La  Grande. ...r^^... 

Lakeview 

Moant  Angel 

Portland 

Bosebargh 

Pennsylvania: 

Altoopa  .,,, 

Botblehem 

Blooming  Qrove 

fVn*pv 

•  •••  • 

Drifton  

60 
49 
64 
61 
44 
61 
&4 
58 
66 
59 
68 
55 

-  7 
-18 

-  4 
3 

-12 

2 

-12 

-  5 
8 

-12 
4 
1 

67 
48 
64 
68 
54 
63 
60 
59 
66 
66 
67 
56 

.    4 

-  1 
8 

13 
6 

14. 
8 
9 

18 
8 

15 
0 

56 
53 
68 

62 
54 
48 
58 
59 
54 
65 
68 
47 

7 
-  4 
12 
20 
10 
20 
12 
17 
22 
12 
15 
13 

78 
63 
72 
81 
76 
84 
78 

17 
10 
17 
30 
10 
20 
18 

87 
80 
86 
84 
86 
85 
90 

36 
38 
41 

51 
44 
52 
50 

05 
80 
85 
00 
87 
88 
02 
88 
03 
88 
04 
«7 

44 
40 

52 
54 

48 
58 
•  60 
60 
53 
52 
52 
43 

•  »  a  •  • 

Dyberrv 

^JWmM.J    ......    ...... 

Erie 

Fallsinston ......... 

Franklm 

Oennantown 

Grampian  Uills 

Philadelpbia 

Phllipsbnrgb 

PittsDnnrh 

84 
76 
84 
80 

28 
22 
24 
22 

88 
85 
05 
83 

40 
51 
47 
42 

Qaakersto  wn 

Beading 

State  College .' .' '/.'.'. .' 

Weilsborongh 

WilkeeBarre 

WestCbester 

Wysoz 

58 
45 
60 
62 
57 

56 
50 
53 
50 
52 
58 
57 
54 

69 
78 
66 

-  7 
-14 

-  2 
2 

-10 

2 

-  2 

-  3 

-1 

-  7 
-10 

10 
10 
12 

63 
50 
54 
63 

47 

54 
49 
51 

49 
48 
54 
51 
46 

73 
75 
74 

8 

8 

10 

14 

12 

12 
6 
6 
8 
6 
7 
2 
3 

28 
30 
32 

60 
55 
52 
50 
52 

54 
53 
57 
51 
50 

11 
10 
13 
16 
12 

17 
13 
13 
16 
11 

79 
76 
83 
82 
77 

67 
71 
77 
73 
84 
77 
84 

17 
15 
18 
25 
21 

25 
24 
23 
24 
22 
24 
22 

88 
90 

41 
40 

80 
02 
03 
00 
88 

80 
82 
84 
78 
06 

45 
48 
45 
40 
56 

49 
45 
46 
47 
46 

84 
86 

77 
78 
81 
74 
02 
88 
00 
83 

02 

89 

«91 

45 

47 

44 

41 
40 
44 
40 
44 
37 
36 

67 

55 

•60 

-  *  *  •  • 

Bbode  Island: 

Blook  Island 

Bristol 

Narragansett  Pier.. 
Newport ............ 

Olneyville 

Protnil  An  ca 

Do 

58 

10 

96 
89 

100 
101 

98 

9ft 
1C7 
102 
105 
100 
104 
102 
103 
'103 

93 
103 

06 
112 

00 
104 
103 

04 

06 

4*j 
47 

56 
52 
50 
64 
50 
56 
50 
57 
50 
54 
51 
*53 
68 
51 
68 
50 
52 
52 
52 

51 
66 

Woonsocket 

Soutb  Carolina: 

Abbeville 

76 
77 
75 
76 
81 

28 
30 
31 
34 
28 

87 
89 
87 
83 
94 

32 
34 
36 
38 
31 

Aiken 

Anderson 

BnlAAt         

Bcnnettsville 

Blackville 

75 

29 

90 
94 
94 
89 
94 

48 
43 
40 
55 
46 

Rtoutat  MinA 

26 

*34 

27 

k93 
85 
90 

k29 
33 

Charleston 

70 
73 

17 
7 

80 

74 

34 
26 

80 
79 

Chera  w 

1  ^nlnmhiA 

Florence 

72 

75 

29 

78 

28 

89 

30 

93 
92 
83 
90 
86 
05 
86 
05 
91 

87 
I   «7 

50 
48 
56 
40 
60 
47 
52 
52 
48 

66 

Hardee  ville 

Kirkwood 

67 
70 

12 
14 

71 
70 

31 
31 

72 
77 
76 
62 

7r, 

80 

73 

\    1^ 

29 

30 
30 
33 
29 
24 

22 
\    TA 

82 
90 
85 
91 
,87 
04 

87 

32 
32 
34 
44 
30 
28 

21 

Marion 

NowbftiTv .. 

Spartanbnrgb 

Statesbnrgb 

Winnsborongb 

Yaroassee 

4n 

71 

31 
12 

71 
74 

28 
31 

•  * 

65 
68 

0 

66 
\    11 

22 

Teoneaaee: 

AnderBOBvUle 

A«liwood.. 
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mverage  range  of  temperature^  eto.— Continued. 


July. 

Aognst. 

Septem- 
ber. 

Oetober. 

NoTem- 
ber. 

Decem- 
ber. 

1 

■ 

i 

.  • 

• 

e 
c 

M 

1 

o 

1 

A 

^ 

1 

o 

3 

o 

o 

a 
o 

o 

0 

O 

o 

o 

o 

o 

108 

62 

104 

47 

97 

33 

79 

26 

70 

0 

50 

-  2 

100 

56 

06 

39 

88 

31 

80 

16 

-  6 

1 

9d 

58 

96 

40 

92 

80 

79 

19 

69 

-  2 

54 

-  3 

io8 

98 

52 

93 

39 

89 

28 

84 

14 

69 

5 

53 

2 

100 

* 

92 

6t 

94 

50 

89 

40 

78 

28 

64 

22 

63. 

28 

92 

103 

38 

94 

40 

94 

34 

87 

28 

78 

16 

5f^ 

17 

91 

75 

44 

77 

48 

80^ 

47 

71 

42 

60 

30 

55 

32 

•«••*• 

66 

38 

69 

46 

rr 

37 

«86 

•38 

63 

28 

56 

32 

68 

88 

51 

89 

50 

86 

39 

70 

32 

59 

22 

51 

26 

90 

92 

40 

90 

40 

90 

38 

72 

30 

58 

22 

54 

38 

90 

92 

26 

87 

27 

84 

12 

77 

12 

64 

2 

49 

4 

107 

94 

25 

90 

26 

87 

13 

82 

11 

70 

2 

57 

3 

110 

95 

38 

90 

32 

84 

28 

80 

22 

66 

7 

48 

14 

96 

88 

41 

89 

41 

82 

33 

77 

28 

66 

1 

.  49 

9 

92 

91 

42 
51 
46 

90 
94 
90 

41 
50 
45 

•76 
82 
75 

"25 
26 
33 

•74 

•12 

48 

13 

99 

9-i 

89 
87 

46 

40 

93 

68 

25 

57 

29 

90 

93 

40 

89 

45 

95 

36 

82 

26 

69 

20 

68 

26 

05 

103 

61 

95 

44 

83 

36 

79 

22 

69 

18 

60 

10 

101 

100 

68 
64 

93 
89 

52 
49 

84 
83 

34 
28 

82 
82 

23 
17 

68 
66 

19 
14 

98 

57 

3 

112 

96 

55 

86 

44 

82 

35 

80 

18 

71 

16 

56 

10 

97 

42 

98 

38 

92 

24 

83 

15 

66 

13 

54 

2 

98 

53 

87 

40 

83 

32 

80 

18 

68 

6 

67 

1 

103 

9J 

50 

86 

38 

n 

27 

77 

14 

65 

8 

52 

-  6 

111 

91 

58 

91 

47 

92 

3d 

79 

26 

70 

14 

68 

8 

98 

94 

©7 
56 

68 

86 
90 

54 
40 
54 

85 
84 

41 
26 

79 
76 
80 

29 
16 
28 

95 

68 
68 

10 
21 

98 

56 

10 

100 

62 

50 

86 

30 

78 

10 

70 

12 

50 

6 

"iii" 

92 

90 

60 
56 

92 
86 

49 
42 

74 
84 

36 
31 

52 
59 

16 
14 

"92* 

100 

68 

70 

25 

01 

60 

85 

41 

82 

24 

78 

10 

64 

10 

58 

0 

103 

100 

60 

93 

46 

92 

36 

80 

20 

74 

14 

62 

8 

97 

00 

60 

86 

44 

84 

33 

82. 

23 

67 

18 

58 

3 

89 

'92 

*6» 

ai 

56 

79 

42 

71 

26 

66 

20 

56 

12 

97 

56 

90 

40 

82 

32 

78 

12 

70 

8 

62 

3 

io4 

96 

56 

92 

40 

78 

32 

80 

15 

71 

1 

60 

8 

110 

99 

68 
64 

91 
86 

42 
51 

84 
84 

81 
87 

72 
66 

13 
20 

54 

67 

6 
11 

""94' 

96 

84 

26 

83 

50 

82 

40 

74 

47 

70 

36 

60 

20 

58 

13 

82 

88 

61 

87 

50 

76 

38 

71 

27 

62 

14 

55 

7 

90 

93 

58 

85 

48 

75 

35 

75 

28 

65 

16 

58 

7 

93 

87 

62 

84 

51 

76 

42 

70 

30 

63 

10 

56 

8 

87 

OR 

60 

92 

40 

86 

36 

80 

26 

75 

14 

60 

5 

96 

94 

V  fl3 

66 
67 

n 

12 

56 
55 

7 

4 

95 

. 

80 

32 

76 

24 

97 

62 

90 

49 

80 

33 

76 

24 

65 

18 

57 

4 

102 

67 

•  •  «  •  ■ 

94 

54 

93 

42 

84 
^82 

38 
Ml 

72 
77 

19 
23 

<85 
69 

<21 
23 

02 

98 

66 
74 

88 
95 

63 
66 

98 

•  •  •  • 



73 

25 

70 

28 

108 

64 
65 

03 
99 

54 

57 

102 

93 

40 

83 

36 

75 

26 

"72" 

22 

104 

63 

98 

63 

98 

39 

87 

35 

75 

22 

67 

18 

98 

70 

9S 

67 

90 

49 

88 

43 

77 

28 

73 

29 

83 

108 

64 

95 

53 

93 

37 

86 

36 

77 

23 

68 

18 

07 

104 

67 

95 

66 

96 

43 

85 

36 

77 

23 

67 

23 

105 

62 
67 

98 
100 

54 

66 

96 

98 

38 
42 

86 
88 

85 
37 

77 
79 

25 
23 

103 

78 

24 

■•■■■• 

95 

72 

87 

58 

83 

40 

77 

84 

64 

23 

68 

19 

83 

103 

66 

95 

55 

94 

41 

84 

37 

«76 

126 

61 

31 

89 

98 

72 
60 

65 
76 

24 

19 

'"'is' 

107 

94 

49 

94 

45 

91 

26 

76 

14 

103 

67 

92 

57 

93 

43 

84 

88 

76 

24 

67 

23 

91 

104 

65 

94 

52 

03 

38 

87 

84 

76 

18 

69 

19 

102 

65 

99 

100 
96 

63 

63 
55 

95 

95 
97 

49 

84 
45 

86 

80 
83 

48. 

26 
28 

78 

74 
73 

38 

12 
13 

65 
60 

9 

• • • • •• 

97 

70 

Aathoiitj. 


Lake  S.  Motte. 
Dr.  O.  N.Stoddard. 
Charles  W.  Bioe. 
A.  6.  Frost. 

John  BriggB. 


George  Bennett. 
Thomas  Pearoe. 
Dr.  George  Wigg. 

IT.  S.  poet  pospital. 

Bev.  J.  K.  Bomig. 

Bev.  F.  Barnabas  Held. 


Charles  B.  Dodley. 
Leroh  and  Bioe. 
John  Grathwohl. 
William  G.  Yetter. 
William  Loveland. 
H.D.  Miller. 
Theodore  Day. 

Milnor  Gillingham. 
Joseph  Bell.^ 
Thomas  Heehan. 
Nathan  Moore. 
J.  H.  Montgomery. 

L.  Bay  Morgan. 

J.  L.  Heacook. 
C.  M.  Dechant 
William  Ftear. 
Hiram  D.  Doming. 
Bev.  F.B.  Hodge. 
Dr.  Jesse  C.  Green. 
Charles  fieeoher. 


N.  CL  HerreshoiE 

T.  Dann. 

C.  H.  Cannon. 
CityBngineer's  Office. 

D.  W.  Hoy  t. 
A.  Wagner. 

J.  C.  Klagh. 

Dr.  W.  H  Geddings. 

Del  Kemper. 

Piiickney  Brown. 

J.  H.  Wells. 

S.  S.  Turner. 

N.Neilsen. 

W.  B.  Godfrey. 

Prof.  H.  Walshe. 

W.J.Evans. 

Colin  Macrae. 

S.  H.  Price,  B.G.Gregg;  Ph.  D. 

W.  G.  Petersen. 

John  F.  Bayerly. 

W.  W.  Anderson,  M.  D. 

James  Pagan. 

M.  Wingard. 

J.  K.  Wallace. 
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Table  of  maaoimHm  and  minimum  iempertUnre  and 


SUtioM. 


Tennesaee— Continaad. 

Austin 

Beech  Grove 

Careyvllle 

Chattanooga 

CookeviUd 

Corington 

Farmingdale 

FayetteyiUe '.. 

Florence  Station . . . 

Foetoria 

Greenville 


Grief 

Hohenwald . 
Knoxville... 
McKensie . . 
Manchester. 
Memphis  . . . 

Milan 

Nashville... 
Parks  dUe.. 
Riddleton  .. 
Rogersville . 
Savannah. .. 

Trenton 

Waverly 


Wayneshorongh . . . . 
Texas:  r 

Ahilene 

Austin 

Brownsville 

Clcbnme 

Concho,  Fort 

Corpus Christi  ... 

Davis,  Fort 

Elliott.  Fort 

SI  Paso 

Do 

Galveston   

Mcintosh,  Fort... 

Midlaad 

NewUlm 

Palestine 

Ringgold,  Fort.... 

B'o  Grande  City 

San  Antonio 

Silver  Falls 

Utah: 

Blue  Creek 

Corinne..... 

Frisco 

Kelton 

Ogden 

Promontory 

Salt  liake  City 

Terrace 

Vermont: 

Brattleborough 

Burlington 

Charlotte '.. 

GJxelsea 

Gruilford  Centre 

Jacksonville 

Lunenburgh 

Marlborough 

Newport 

Northfield 

Strafford 

Townshend 

Yeraoo 

WindBOT 

WoodBtoik 


Character 
of  station. 


V.O. 
S.S. 

s.  w.  s» 

aw.s. 
8.  w.s. 
s.  w»  s. 

S.W.8w 
&W.8. 

s.  »» . s. 
s.w.a 

S.8. 
S.W.8. 
8.  W.S. 

s.s. 

V.O. 

s.s. 

S.W.S. 

8.w.a 

S.W.8. 
S.W.S. 

s.w.a 

as. 

V.O. 

as. 

V.O. 
M.P. 

as. 
as. 
as. 

B.R. 

as. 
as. 

M.P. 
V.O. 
V.O. 

as. 

M.P. 

as. 
as. 

V.O. 

B.R. 
R.R. 

as. 

R.R. 
R.R. 
R.  R. 

as. 

RR. 

V.O. 

XI  •  JS.  M.  S. 

V.O. 

V.O. 
fi.  JS.  xS^t  S. 
N.  R.  M.  S. 
li.  JE.  M.  S« 

V.O. 

a,  £.  M.  o. 

V.O. 

as. 

V.O. 

ri .  E.  Ju.  n. 
li.  £.  M.  S. 
IX.  E.  M.  S. 
Xi  •  £•  M<  S* 


January. 

February. 

Mareh. 

April. 

May. 

* 

Jane. 

• 

o 

o 

i 

o 

i 

1 

o 

• 

o 

1 

o 

i 

o 

• 

1 

o 

o 

• 

o 

o 

71 

2 

75 

26 

76 

24 

90 

32 

00 

66 

100 

50 

70 
04 

4 
0 

75 
70 

25 

27 

74 
72 

26 
20 

88 
84 

58 
50 

90 
01 

SO. 
64 

84 

80 

70 

7 

74 

27 

78 

26 

89 

34 

00 

53 

08 

53 

01 

2 

68 

20 

70 

20 

66 

30 

88 

60 

100 

50 

W 

'4 

73 

26 

78 

31 

84 

40 

88 

55 

01 

61 

OB 

—  2 

74 

19 

85 

?6 

87 

44 

90 

45 

72 

27 

70 

20 

86 

83 

88 

iS9 

90 

00 

00 

4 

73 

20 

72 

28 

86 

37 

87 

50 

95 

61 

08 

8 

08 

26 

70 

24 

83 

28 

84 

48 

90 

48 

08 

2 

70 

20 

74 

18 

83 

20 

88 

46 

03 

48 

00 

5 

73 

21 

76 

25 

90 

90 

89 

63 

00 

56 

72 

2 

76 

20 

74 

18 

90 

24 

90 

64 

98 

46 

00 

6 

•73 

22 

76 

22 

80 

29 

88 

52 

90 

51 

08 

2 

74 

24 

72 

28 

88 

33 

90 

56 

08 

50 

OH 

4 

72 

20 

72 

19 

85 

28 

87 

66 

90 

57 

72 

4 

74 

26 

77 

30 

87 

88 

00 

64 

07 

66 

70 

1 

75 

24 

77 

27 

00 

80 

01 

65 

09 

49 

70 

—  2 

75 

23 

77 

24 

80 

82 

80 

50 

96 

52 

?s 

8 

4 

71 
76 

26 
24 

77 
74 

34 

.  23 

^87 
80 

20 
90 

08 

08 

52 

62 

89 

62 

01 

0 

66 

26 

68 

20 

85 

•81 

88 

61 

08 

53 

09 

6 

74 

26 

76 

26 

80 

10 

80 

58 

90 

58 

08 

1 

72 

23 

73 

28 

85 

80 

88 

^54 

03 

47 

70 

1 

74 

22 

76 

24 

00 

33 

01 

65 

00 

54 

70 

8 

70 

26 

72 

20 

80 

80 

00 

60 

92 

SO 

83 

0 

81 

11 

91 

84 

99 

38 

100 

46 

101 

oo 

81 

17 

80 

30 

89 

80 

90 

44 

100 

6fr 

102 

06 

88 

28 

81 

40 

88 

47 

02 

51 

01 

60 

01 

68 

82 

0 

76 

15 

85 

21 

90 

28 

08 

60 

04 

04 

86 

6 

84 

14 

95 

34 

101 

84 

lOt 

48 

107 

04 

86 

ZSi 

90 

40 

88 

46 

00 

67 

96 

70 

73 

10 

82 

21 

82 

25 

86 

35 

01 

43 

03 

65 

73 

—  4 

77 

3 

83 

24 

90 

29 

92 

30 

N 

57 

06 

15 

82 

30 

94 

40 

92 

48 

100 

04 

108 

80 

70 

18 

72 

21 

87 

20 

00 

35 

07 

41 

101 

6C 

75 

24 

75 

47 

79 

46 

81 

51 

87 

67 

88 

08 

84 

18 

86 

37 

92 

44 

101 

45 

104 

66 

103 

67 

79 
81 

7 
16 

70 
81 

16 
27 

90 
91 

28 

41 

98 
93 

86 
43 

102 
07 

06 
05 

06 

51 

78 

11 

81 

23 

86 

84 

88 

40 

02 

40 

05 

01 

03 

23 

98 

SO 

100 

43 

107 

45 

112 

54 

104 

64 

00 

25 

96 

41 

96 

46 

101 

48 

108 

57 

101 

67 

81 

17 

84 

28 

93 

39 

05 

87 

97 

47 

lot 

64 

78 

—  6 

81 

14 

88 

25 

05 

26 

98 

87 

07 

66 

49 

15 

48 

19 

78 

32 

78 

83 

99 

30 

104 

88 

50 

7 

47 

10 

72 

80 

77 

S2 

91 

86 

94 

51 

52 

11 

65 

8 

66 

26 

72 

21 

82 

24 

80 

42 

68 

8 

52 

12 

67 

24 

80 

28 

92 

85 

98 

46 

64 

11 

64 

19 

78 

26 

86 

22 

101 

86 

08 

51 

48 

0 

49 

5 

80 

20 

78 

25 

98 

24 

97 

20 

52 

12 

63 

13 

74 

28 

81 

27 

93 

81 

97 

44 

44 

20 

38 

20 

60 

30 

68 

80 

•  •  •  • 

100 

52 

40 

—22 

45 

-  6 

48 

—  5 

71 

7 

01 

30 

n 

40 

40 

—18 

46 

—  3 

48 

—  2 

78 

17 

90 

87 

80 

43 

40 

-17 

«40 

—  «6 

44 

-  4 

65 

14 

84 

88 

87 

51 

50 

—17 

43 

-10 

48 

-  6 

66 

11 

88 

40 

88 

57 

40 

-20 

39 

—12 

44 

—  8 

68 

14 

78 

37 

78 

47 

•  B  V      • 

■  *  •  •  • 

•  >   • 

•  *  «  ■ 

82 

46 

83 

48 

55 

—23 

47 

—12 

63 

-i? 

70 

4 

80 

80 

02 

84 

49 

—25 

42 

-rl8 

46 

-12 

62 

8 

82 

88 

80 

53 

50 

—  8 

42 

—  3 

44 

0 

60 

15 

78 

45 

87 

40 

41 

—36 

36 

—20 

44 

—20 

65 

—  4 

85 

40 

00 

62 

45 

—16 

68 

__  1 

84 

20 

88 

40 

42 

-24 

40 

—12 

42 

—  0 

60 

12 

84 

80 

88 

48 

■  «  •  •  • 

50 

—  1 

61 

10 

67 

20 

03 

41 

03 

58 

46 

-30 

44 

—  6 

46 

-  8 

65 

19 

00 

40 

00 

48 

48 

-33 

47 

-14 

60 

7 

68 

88 

OS 

06 

43 
44 

'••••• 

\ 
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OfUMMl  nifi^e  of  temperature,  etc, — Contiiraed. 


July. 

Aagnit 

^ 

bum- 

IP. 

October. 

Novem- 
ber. 

Decem- 
ber. 

1 
1 

AbUmtI^. 

•■ 

m 

S 

• 

q 

^  a 

d 

• 

8 

• 

jj 

Ji 

9 

• 

i 

J^ 

» 

3 

^ 

0 

0 

0 

0 

» 

S 

3 
0 

» 

^ 

o 

o 

o 

0 

0 

0 

0 

0 

* 

101 

74 

103 

64 

90 

42 

86 

28 

76 

14 

66 

8 

101 

p.  B.  Calhoun. 

100 

70 

08 
91 
96 

67 
64 

68 

90 
78 
84 

26 
30 
82 

76 

15 

65 

10 

A.  B.  Robertaon. 

'*88' 
96 

"44* 

41 

David  Hart.  H.D. 

"ii' 

"ii 

"76' 

"li' 

'w' 

'13' 

"'02' 

^^^^   ^P^    "    ^■^■^      ^^^^m^^^t^m   ^FB     ^i^"^^»^     ^^^^  ^ 

100 

62 

95 

60 

95 

50 

78 

26 

80 

10 

60 

0 

100 

H.  C.  Taylor,  Rntledge  Smith. 

H 

68 

94 

60 

94 

50 

85 

81 

73 

17 

60 

14 

90 

James  I.  Hall. 

M 

100 

66 
70 

96 

98 

48 
60 

Lewis  Boynton. 
John  C.  Dieroer. 

*ioo* 

"H' 

"si" 

"»' 

"75' 

'12' 

"ii' 

'"9' 

98 

72 

98 

62 

94 

46 

81 

31 

74 

16. 

58 

13 

"'ii' 

C.  F.  VanderforO. 

91 

61 

92 

48 

90 

38 

78 

29 

70 

10 

64 

8 

89 

Charles  Foster. 

00 

67 

93 

49 

90 

36 

79 

28 

76 

10 

61 

10 

94 

H.  C.  Farnsworth,  W.  H. 
Brown. 

96 
100 

66 
64 

95 
101 

54 

48 

81 
83 

29 
22 

75 
76 

10 
10 

61 
62 

12 

8 

"'99' 

J.  F.  Cowden. 

"166* 

"86 

B.  Downer. 

100 

65 

94 

54 

94 

38 

82 

28 

78 

16 

64 

14 

95 

07 

67 

102 

46 

88 

28 

C.  Hawkins. 

Wiley  Hiokerson. 

'*» 

'67' 

'*98' 

"59 

"06' 

'40' 

88 

""33' 

"76* 

'is* 

*62' 

"ii' 

""95 

101 

68 

102 

55 

100 

44 

87 

26 

77 

11 

61 

11 

101 

Dr.  Iff.  D.  L.  Jordan. 

98 

66 

99 

68 

99 

54 

83 

27 

1   TJi 

10 

59 

6 

101 

98 
99 

65 
60 

98 
101 

52 

57 

95 
.   98 

36 
38 

74 
73 

13 
13 

64 
63 

15 

8 

"or* 

J.  C.  Williamson. 

"84 

"24' 

S.  P.  Ferenason. 
an.  Miner,  M.D. 

97 

08 

92 

57 

89 

38 

78 

33 

60 

10 

62 

10 

97 

98 
96 

68 
63 

101 
97 

54 
54 

75 
74 

10 
16 

64 
61 

7 
11 

""w 

H.  R.  Hinokle. 

"95' 

"44' 

"83 

"m" 

A.  8.  Ourrev. 

Levi  McCaUnm,  B.  T.  Rhaa- 

90 

71 

99 

60 

97 

43 

83 

24 

69 

18 

58 

9 

96 

95 

70 

96 

56 

97 

42 

87 

27 

76 

16 

60 

10 

89 

HOD  a 

101 

66 

98 

68 

93 

49 

90 

34 

80 

13 

69 

11 

95 

104 

71 

101 

71 

96 

52 

90 

41 

79 

33 

76 

22 

87 

Oscar  Samosts. 

92 

65 

93 

71 

90- 

63 

86 

50 

80 

40 

70 

26 

66 

96 

70 

97 

66 

90 

50 

88 

85 

80 

14 

74 

10 

98 

Dr.  T.  C.  Osbom. 

106 

68 

103 

63 

98 

45 

92 

84 

83 

19 

73 

12 

102 

U.  B.  post  hospital. 

93 

72 

91 

72 

88 

57 

84 

49 

77 

33 

76 

24 

94 

57 

93 

66 

86 

48 

87 

84 

75 

27 

68 

1 

"'93* 

90 

60 

98 

50 

95 

30 

89 

25 

79 

-  5 

62 

—  4 

104 

104 

68 

98 

78 

101 

68 

90 

86 

74 

26 

67 

5 

103 

Soathem  Paoiilo  B.  H. 

103 

62 

102 

61 

92 

52 

94 

85 

77 

24 

60 

—  2 

105 

03 

67 

91 

71 

88 

57 

84 

48 

76 

37 

74 

29 

70 

103 
103^ 

70 
71 

100 
102 

71 
60 

96 
95 

55 
42 

90 
00 

42 

41 

81 
74 

37 
16 

79 
70 

25 
9 

86 

U.  &  post  hospital 
J.  C.  Bathbon. 

98 

67 

100 

70 

98 

52 

93 

44 

83 

20 

72 

27 

"si" 

C.  Bange. 

102 

66 

100 

62 

92 

50 

87 

89 

80 

20 

79 

It 

91 

104 

67 

107 

69 

101 

59 

93 

80 

85 

38 

85 

22 

90 

IT.  S.  post  hospital. 

100 

70 

101 

71 

97 

61 

91 

43 

82 

41 

83 

25 

83 

101 

68 

100 

67 

94 

60 

00 

44 

80 

28 

74 

22 

84 

101 
107 

63 

64 

99 
101 

58 
53 

95 

89 

41 
45 

96 

74 

31 
33 

63 
49 

10 
10 

97 

C.  M.  Tilford. 

64 

16 

Pacific  Bailroad  system. 

102 

62 

95 

51 

91 

45 

30 

30 

61 

0 

48 

4 

102 

Do. 

90 

51 

86 

37 

81 

37 

80 

24 

64 

7 

44 

0 

00 

104 

52 

05 

43 

86 

40 

82 

20 

61 

—  3 

52 

—  5 

109 

Do. 

102 

60 

106 

54 

96 

42 

84 

27 

66 

10 

50 

,     5 

101 

Do. 

103 

66 

08 

37 

94 

35 

80 

10 

78 

-17 

47 

—  8 

120 

Do. 

96 

54 

95 

46 

90 

40 

85 

28 

67 

11 

50 

9 

88 

104 

60 

96 

50 

86 

50 

86 

42 

70 

8 

40 

8 

Da 

06 

53 

90 

43 

85 

30 

74 

18 

67 

12 

51 

—10 

117 

W.H.ChUds. 

82 
k80 

82 

^38 

72 
71 

20 
24 

68 
62 

17 
7 

48 
48 

—  5 
—12 

"ioi' 

H.  B.  Chamberlain. 

'*92 

'io' 

**86 

"if 

W.B.  Gates. 

94 
81 

60 
53 

95 
66 

23 
19 

69 

68 

8 
—  2 

48 
42 

—  8 

—  0 

"ioi" 

Miss  M.  E.  Wing. 

"73' 

"^9 

"is' 

"33" 

H.L.Bixby. 

86 
94 

61 
52 

76 

84 

36 
20 

68 
70 

22 
16 

61 
63 

3 
13 

44 

48 

—  6 

—  8 

"i'n 

J.C.Cntting. 

■90 

"'40' 

J.  W.  Hatch. 

88 

58 

84 

42 

80 

36 

78 

15 

68 

0 

52 

-14 

113 

H.  A.  Catting. 

02 

61 

85 

52 

77 

36 

79 

10 

57 

4 

48 

-  6 

100 

C.  A.  Ames. 

92 

60 

86 

46 

76 

86 

66 

26 

60 

4 

45 

—26 

128 

Bev.B.P.Wfld. 

91 

54 

83 

87 

70 

29 

70 

10 

62 

2 

43 

—21 

90 

56 

86 

48 

76 

38 

70 

22 

58 

—  2 

44 

—16 

"-iii' 

N.  F.  Scribner. 

03 

58 

87 

63 

76 

34 

76 

22 

66 

7 

50 

0 

A.  Sanderson. 

96 

60 

90 

50 

80 

30 

72 

20 

64 

16 

51 

—10 

"i26* 

A.  Whitehead. 

94 
96 

65 

52 

'w 

"39' 

'73' 

"io' 

"62" 

"'{ 

"47' 

llio' 

HlB8X.J.DQtOIL. 
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Table  of  nuamum  and  minimum  temperature  and 


Character 
of  Btatioa. 

Janoary. 

Febniary. 

March. 

April. 

May. 

Jane. 

Btotiona. 

■ 

H 

iS 

o 

70 

65 

69 

58 

63 

65 

60 

65 

60 

69 

68 

61 
65 
62 

52 
54 
58 
54 
50 
51 
52 
60 
51 
54 

d 

3 

o 

13 

10 

14 

10 

0 

6 

3 

12 

13 

—  2 

2 

17 
1 
6 

30 
33 
14 
26 
27 
9 
3 

28 
31 
18 

1 

o 
73 
65 
76 
71 
74 
72 
70 
67 
75 
•  59 
72 

64 
71 
66 

54 

54 
62 
64 
53 
53 
53 
55 
47 
68 

• 

B 

o 

24 
20 
28 
23 
17 
20 
15 
23 
27 
18 
12 

31 
13 
16 

14 

14 

-10 

2 

3 

—11 

—  9 

5 

15 

8 

1 

o 

73 
55 
74 
60 
76 
81 
70 
67 
76 
67 
70 

62 
74 
70 

64 
65 
72 
63 
53 
60 
67 
61 
55 
60 

d 

o 

26 

21 

26 

23 

17 

24 

16 

23 

25 

20 

14 

28 
14 
16 

30 
34 
22 
25 
24 
15 
10 
25 
33 
25 

1 

o 

81 
60 
83 
81 
87 
85 
84 
79 
84 
83 
83 

74 
83 
81 

70 
58 
88 
67 
54 
86 
79 
62 
54 
63 

■ 

a 

i 

o 

32 
22 
33 
30 
27 
31 
26 
30 
32 
28 
24 

33 
22 
27 

31 

36 

27 

2T 

29 

26 

17 

35 

85 

29 

• 

1 

• 

i 

i 

m 

a 

Virginia: 

Bird's  Neat 

V.O. 

V.O. 

8.8. 

8.8. 

V.O. 

S.  8. 

V.O. 

M.  p. 

8.8. 

V.O. 

V.O. 

V.O. 
V.O. 
V.O. 

V.O. 
8.8. 
V.O. 
8.  8. 
8.8. 
8.8. 
M.  P. 
V.O. 
8.  B. 
M.  P. 
V.O. 
8.8. 
M.  P. 

V.O. 
V.O. 
V.O. 
V.O. 

V.O. 
V.O. 
V.O. 

v.o. 
v.o. 

8.8. 
8.8. 
V.O. 

v.o. 
v.o. 

8.8. 
V.O. 

v.o. 

8.8. 

8.8. 
M.P. 

8.8. 
M.P. 
M.P. 
M.P. 

o 

89 
88 
81 
81 
94 
94 
91 
89 
92 
97 
88 

91 
00 

84 

88 
78 
102 
89 
74 
95 
99 
78 
69 
77 

o 

54 

58 

53 

47 

51 

47 

50 

50 

50 

40 

41 

44 

42 
46 

84 
38 
32 
32 
30 
30 
29 
39 
36 
34 

o 

96 
88 
98 
90 
98 
98 
89 
94 
96 
99 
96 

83 
96 

87 

90 
91 
100 
93 
80 
91 
97 
81 
69 
86 

o 

58 
62 
48 
49 
49 
49 
48 
58 
5G 
40 
46 

62 
47 
41 

44 
44 

.t9 
36 
35 
38 
37 
47 
46 
42 

"BminiTton .......... 

Cape  Henry 

ChlncoteaKne 

Dale  Enterprise 

Lrncbburgn 

Marion  . ...-. 

Monroe,  Fort 

lliorfolk 

Rapiwbannoclc 

Snmmit ............. 

University  of  Vir- 
frinia...... ........ 

Variety  Mills 

Wvtheville 

Wasbington  Territorv: 
Bainbridge  Island .. 

Canby,  Fort 

Kene  wiok 

Olvmnia 

Port  Angeles 

Spokane  Falls 

Spokane,  Fort 

T^iflonia  ............ 

Tatoosb  Island 

Townsend,  Fort  — 

WallaWalla 

Walla  Walla,  Fort.. 
AVest  VirginU: 

Clarksbnrgli 

Helvetia 

67 
50 

61 
68 

58 
66 

39 
40 
44 

41 

20 
21 

—  8 

—  6 

—  6 

—  3 

-36 

—27 
-36 
—42 

67 
69 

66 
67 
60 
67 

45 
4t 

38 
44 

—  3 

—  6 

12 

12 

6 

15 

—10 
—12 
—25 
-20 

72 
73 

65 
67 
61 
72 

65 
62 
52 
67 

21 
20 

11 
6 

4 
16 

—  4 

—  6 

—  6 
—10 

81 
82 

80 
74 
76 
81 

80 
82 
78 
77 

29 
29 

18 
20 
16 
27 

26 

18 

6 

20 

90 

100 

88 
91 
83 

88 

88 
90 
86 
89 

37 
86 

38 
43 
43' 
44 

40 

38 

^2 

31 

90 
.98 

93 

90 
84 
92 

99 
95 
89 
93 

44 

43 

44 

30 
43 
54 

46 
43 
50 

38 

Middlebrook 

Parkorsburgb  ...... 

Wisconsin: 

Beloit 

T>elATan t...... 

Bmbarrass. ......... 

Fond  da  Lao 

ITrAnlclin 

G-rocn  Bav.......... 

40 
41 
41 
39 
87 
42 
41 
85 

46 

—29 
—29 
-26 
—29 
—18 
-16 
—31 
-86 

—15 

44 
44 
48 
44 

40 
49 
44 
39 

44 

-17 
—19 
—20 
—17 
—11 
—  0 
—18 
—22 

—10 

46 

66 

—  7 

—  1 

74 
79 
83 
86 
76 
78 
81 
78 

70 
76 
83 
83 
79 
70 
78 

16 

12 
14 
18 
17 
8 

7 
16 
16 
14 
24 
13 
18 

66 

91 

88 
40 

90 
93 
96 
92 
91 
92 
99 
91 

81 
'90 
97 
97 
97 
87 
94 

43 
44 
42 
48 
41 
47 
62 
40 

ao 

8t 
40 
40 
36 
26 
35 

Ta  Crosse ........... 

TjAnnAAt^r.  .-----* 

Madison ............ 

46 
43 
57 
67 
56 

60 
68 
74 
73 
71 
59 
72 

1 
0 
4 
3 
—  8 

17 

12 

11 

8 

10 

2 

6 

85 

80 
80 
93 
87 

81 
84 
91 
MM) 
85 
89- 
90 

42 
36 
42 
44 

81 

26 
24 

28 
*22 
30 
22 
26 

Manitowoo  ......... 

Milwankee 

FialriedaCbien — 
Wansau 

Wyoming: 

Bridger.Fort....... 

miAVAnnfi       -  -  -  -    - 

Laramie,  Fort 

Do 

MoKinney,  Fort 

Sberidan,  Camp 

Wasbakie,  Fort 

59 
60 
57 
40 
47 

—14 
—25 
—14 
—21 
-26 

62 
61 
65 
47 
64 

—20 
.22 
—30 
—30 
—16 

k 


»4 


r- 
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APPENDIX   No.  25. 

Maximmm  vdoeUy  of  the  wind  {in  mil€8  per  hour)  ai  aUUiana  of  the  Signtd  Setvioe^  U.  8, 

■   -^fMSft  for  each  wtonth  of  1887. 


Blutioiia. 

1 

• 

• 

• 

1 

• 

1 

m 

S 

• 

a 

1 

September. 

^ 

i 

Alabam*: 

Mphllai , ^- 

85 
81 

M 

25 
43 
20 
84 
80 

28 
84 

60 

(») 

28 

28 

40 

87 
82 
28 
86 
41 

87 
28 

44 

(») 

29 

24 

49 

82 
40 
20 
82 
28 

21 

ao 

40 
24 

28 
23 

54 

42 

40 

82 
40 

88 

80 
44 

27 
20 

«2 

86 
82 

86 
28 

80 

88 
86 

86 
24 

86 

88 
40 

48 
23 

42 

80 
82 

48 

24 

88 

60 

87 
82 

24 
23 

42 
80 
24 
42 
84 
42 
88 
20 
84 

78 
42 
38 
34 

78 

25 
82 

48 
50 
25 
88 
44 
48 
88 

24 

84 
34 
86 
48 

"To* 

28 
18 
80 

S7 

40 
44 

81 

80 

86 
24 

88 
80 

48 
31 

28 
27 

82 

(•) 
24 
43 
16 
86 
S7 
18 
26 

78 
86 
24 
24 

78 

86 

83 

88 
00 
35 
64 
83 
45 
44 

88 

37 
34 
86 
30 

88 

80 
80 
38 

38 

88 
86 
43 

88 

• 

35 

Montgomery  ......m... ...... 

Arizona: 

Omni,  Port 

Thoma*,  Fort^ «. 

Whipple  Barraolu 

Yam» 

Arkansas: 

Fort  Smith „•... 

LilileRook « 

California: 

Bidwell,Fort 

Bareka 

Fresno  City* 

34 

85 
48 

85 
81 

26 
24 

86 
40 

32 
28 

18 
28 

86 

29 

82 
25 

29 
•20 

82 

38 

30 
28 

40 
'81 

28 
29 

81 
26 

80 
22 

42 
25 

•22 
80 
18 
22 
24 

•21 
86 

60 
48 
86 
86 
60 

24 
48 

86 
48 
24 
89 
48 
54 
48 

85 

85 

84 
84 

24 

82 
88 

18 
30 

42 
42 
20 
40 
28 
86 
24 
24 
85 

60 
42 
86 
80 
60 

25 
26 

86 
85 
84 
43 
43 
60 
30 

24 

80 
34 
43 
86 

4S 

40 

84 

36 

43 

Keeler 

85 
24 
36 
26 
17 
82 

96 
66 

42 
84 
98 

26 
34 

80 
47 
84 
80 
64 
60 
88 

28 

80 
80 
42 
28 
28 

85 
82 
40 
88 
85 
28 

86 
64 

52 
50 
86 

88 
46 

40 
88 
82 
83 
44 
48 
40 

88 

82 
82 
85 
28 
21 

20 
18 
28 
24 
24 
28 

68 
44 

89 
40 
68 

84 

28 

44 
67 
80 
40 
52 
64 
46 

27 

41 
24 
87 
24 
25 

44 

87 
80 
80 
80 
82 

72 
47 
48 
86 
72 

81 
26 

40 
42 
23 
48 
48 
42 
46 

82 

28 
89 
88 
21 
84 

84 
80 
29 
29 
20 
32 

72 
28 
47 
86 
72 

20 
21 

40 
46 
24 
49 
56 
62 
40 

24 

26 
28 
82 
22 
27 

44 

» 
29 
80 
20 
36 

74 
43 
86 
40 
74 

19 
25 

80 
63 
84 
89 
42 
54 
28 

18 

28 
28 
24 
22 
26 

82 
20 
86 
24 
20 
85 

54 

86 
48 
82 
54 

18 
24 

87 
48 
82 
66 
47 
60 
54 

85 

64 
48 

25 
86 

40 

Los  Angeles 

87 

Red  Bluff. 

Sacramento 

Ban  Uiego .........w..*... 

San  Francisco 

46 
40 
86 
85 

Colorado : 

Colorado  Springs 

84 

Denver 

lias  Animas 

86 
48 

Montrose 

Pike*s  Peak 

43 
84 

Connecticut: 

New  Haven 

New  London 

Dakoto: 

Bismar^ir 

43 

68 

44 

Buford.  Fort. » 

Dead  wood.. 

80 
30 

Huron 

v^  Bally,  Fort 

48 

48 

Totton.  Fort 

43 

Yankton 

District  of  Columbia : 

WaBhington  City 

84 

88 

Florida: 

Cedar  Keys 

Jacksonville 

Key  West 

38 
86 
83 

86 

Sanfoid* 

TitnsTille - 

80 

88 
28 
86 

18 

27 
80 
24 

28 

dl&A 

1. 

88 

85 
18 
25 

28 

87 
80 
24 

80 
ogust, 

40 

35 
22 
80 

» 

88 
86 
80 

20 
1887. 

45 

Georgia: 

Atlanta 

82 
19 
29 

24 

44 

33 
28 

24 

X  1887. 
derM 

88 

24 
88 

23 

40 
42 
86 

26 
arohS 

80 
20 
25 

24 

44 

35 
84 

31 
^1887. 

87 
23 
82 

28 

85 

38 
34 

26 

84 
23 
28 

88 

41 
44 

28 

19 

4| 

•1 

%\ 

28 
19 
22 

24 

24 
34 
25 

17 

Opene 
USdayi 

88 

AuflTusta 

30 

Savannah 

Idaho: 

Bois6City 

80 

80 

Illinois- 

Cairo 

48 

Chicago 

80 

Springflcid 

86 

Indiana : 

Indianapolis 

St 

'  Closed  September  91 
'ObMDged  to  third  or 
'Nonoord. 

I 


"ll*-- 


BEPOBT    OF   THE   CHIEF   SIGNAL   OFFICES. 


383 


Moxwmun  vdoeUy  of  the  wind  (in  miles  per  hour)  at  stations  of  the  Signal  Senriee^  U.  8. 

Army,  for  each  month  of  1887 — Coatiiiiied. 


f 

StotkMUL 

i 

• 

1 

1 

« 
< 

1 

»-» 

0 
< 

1 

• 

i 

1 

1 

Indian  Territory : 

Sill,  Port 

44 

28 
26 
18 
28 

26 

87 
28 

36 

81 
27 

55 
82 

28 

48 
88 

50 

84 
27 
25 
36 

47 
52 
80 

86 

32 

28 

47 
28 

84 

62 
40 

87 

82 

88 
20 
86 

89 
88 
28 

48 

28 

20 

50 
80 

27 

44 

41 

62 

86 
82 
25 
88 

84 
68. 

29 

86 

28 
21 

50 
96 

24 

40 
58 

86 

40 
27 
24 
50 

45 

48 
30 

24 

24 
25 

28 
28 

20 

80 
22 

28 

84 
85 
29 
39 
25 
86 
86 
80 

28 
61 
36 
38 

24 

82 

28 

48 
88 
80 
48 
46 

44 

84 
66 

44 

24 
99 

86 

10 
86 

23 
26 
16 
24 
27 

40 

88 
24 
22 
86 

88 
28 
20 

24 

26 

27 

80 
27 

24 

82 
82 
85 

26 

26 

22. 

24 

20 

47 

25 

36 

26 
49 
38 
80 

42 

43 
24 

48 
48 
40 
47 
62 

86 
80 

72 

40 

18 
80 

34 

25 
83 

21 
28 
24 
25 
27 

86 

85 
29 
18 
36 

38' 
.48 
24 

24 

80 
86 

81 
81 

89 

29 
23 
86 

86 
26 
25 
24 
21 
87 
80 
86 

24 
60 
80 
86 

26 

28 
20 

41 
48 
86 
42 
86 

48 
25 
70 

88 

24 

84 

25 

26 
80 

86 
80 
80 
25 
86 

32 

45 
24 
24 
24 

40 
84 
83 

48 

28 
18 

52 
45 

24 

40 
36 
45 

29 
19 
26 
86 
20 
87 
80 
28 

81 
42 
29 
SO 

80 

86 
22 

80 
60 
85 
40 
80 

64 
84 
48 

44 

21 
90 

34 

24 
27 

24 
80 
83 
80 
25 

86 

25 
84 
20 
27 

80 
48 

27 

24 

88 
24 

27 

27 

20 

80 
82 
(•) 

42 

80 
80 
83 
28 
89 
40 
40 

85 

48 
25 
48 

28 

30 
24 

45 
37 
30 
57 
44 

34 
86 

48 

84 

24 

82 

24 

28 
24 

24 
36 
80 
80 
86 

46 

45 
27 
25 

28 

88 

86 

27 

82 

42 
24 

37 
86 

80 

40 
40 
O 

89 
'  46 
87 
54 
42 
57 
42 
54 

40 
38 
85 
42 

21 

37 
54 

63 
60 
35 
60 
48 

30 
80 
64 

24 

32 

88 

2» 
40 
25 
80 

82 
30 
86 

36 

24 
28 

61 
37 

28 

42 
40 

(^ 

86 
82 
86 
42 
82 
36 
85 
36 

39 
42 
38 
37 

27 

48 
54 

58 
60 
84 
69 
60 

86 
42 
64 

80 

28 

60 

Iowa: 

86 

Des  Moines... 

82 

Dubuque 

Keokuk ,. 

Kansas: 

Concordia 

20 
80 

36 

Dodge  City » 

Leaven  woiih 

Kentucky : 

Louisiana: 

NewOrlwms 

86 

28 

36 
33 

Shreveport...,. 

25 

Maine: 

Rastport     x.  ^^ 

54 

Portland - 

Maiyland: 

Baltimora 

51 
38 

Mas8«chuaeit8: 

Boston 

56 

Nantuoket.... 

86 

Wood's  Holt* 

358 

Midiigan: 

Alpena 

38 
32 
31 
40 
28 
40 
33 
42 

82 
49 
23 
44 

44 

40 
40 

66 

88 
40 
64 
40 

40 
82 
44 

47 

88 
86 
82 
59 
86 
69 
83 
62 

88 
45 
26 
32 

80 

88 
45 

52 
88 
30 
84 
40 

62 
86 
68 

40 

81 
27 
86 
85 
28 
40 
89 
83 

29 
41 
28 
45 

26 

40 
88 

55 
45 
86 
04 
45 

44 
40 
65 

44 

44 

116 

80 

15 
87 

38 
86 
84 
40 
40 

82 
83 
27 
44 

86 
46 
87 

48 

85 
49 
20 
80 

42 

39 
40 

49 
41 
30 
52 
48 

62 
86 

68 

88 

81 
118 

87 

18 
89 

24 
44 

29 
81 
40 

89 

Detroit 

80 

Eocaaaba ,...« 

Orand  Ibkven 

80 
40 

Ijan^inflT 

84 

Mackinaw  City 

60 

Marquette 

80 

Port  Huron 

37 

Minnesota: 
*          Duluth 

85 

Moorbead 

88 

Saint  Paul 

20 

Saint  Vincent 

38 

Mississippi: 

VicksburK 

80 

Missouri: 
TAmar„  , 

86 

Saint  Louis. 

no 

Montana: 

Assinaboine.  Port 

45 

Cotter,  Port 

30 

Helena 

86 

57 

Poplar  River 

62 

Nebraska: 

North  PUtte 

87 

Omaha 

42 

Valentine 

48 

•Nevada : 

Winnemucca. 

89 

New  Hampshire: 

ManchestffH.. „ 

81 

Mount  Washington* 

New  Jersey : 

Atlantic  City 

132 

82 

23 
51 

83 

58 
82 
40 
52 

120 

82 

24 
44 

82 

63 

46 
48 
54 

48 

24 
80 

86 
60 
20 
42 
60 

54 

25 
80 

80 
45 
48 
86 
86 

48 

New  Mexico : 

Stanton.  Pore *.. 

86 

no 

New  York : 

Albany 

1 

27 

Buffalo 

4R 

New  York  City 

RO 

Osweso 

45 

Bochester 

48 

*  Observations  b^:an  In  May,  1887. 

*  Self-register  out  of  order. 

*  Por  9|  days. 


4  Observations  began  March,  1887. 
*  Closed  October  1, 1887. 
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JfttcAuMi  vdoeUg  if  ike  wmd  (<»  mUe$  per  komr)  at  daUona  of  tie 

Arwug^  for  eodb  Mwiitt  0/ 1887— ContiiuiiedL 


O0f  VlCfy     €/•    & 


North  Ourolin*: 
Oharlotte-.... 


»«•••••«••••••«••■•••••• 


•••■• ■••>••  ••••••••• 


Baleiffh 

WUmmirton. 
Ohio: 

Oindiinati.... 

Gloveland .... 

Oolumbus.... 
'     Sandusky .... 

Toledo 

Oregon: 

Afllorla* 

Portland  ~.... 

Boeebumh 
PennaylTanJa: 

Srio 

Philadelphia 

Piitebuish 

Bhode  Island: 

Blook  Island 

South  Oarolina: 

Oharleston  - 

Tennessee: 

Chaltaaooffa 

Knoxville  

Memphis 

NashviUe./ 

Texas: 

Abilene 

^roWDsville  ~ 

Tk>rpus  Christi 

Davis,  Fort.. 

Elliott,  Fort , 

EIPmo 

Galveston , 

Palestine 

Rio  Grande  City...., 

^    San  Anionio 

Utah: 

Frisco 

Salt  Lake  City 

Vermont : 

Nortblleld*.. 

Viririnia: 

OhinootesiTUo'- 

Lynchburflrh 

Norfolk 

Washington  Territory : 

Canby,  Fort 

Olympia 

Port  Anseles.. 

Spokane  Falls 

Tatoosh  Island 

Walla  WaUa.. 

Wisconsin : 

Green  Bay.. 

La  Crosse. 

Milwaukee 

Wyoming: 

Brid^,  Fort 

Cheyenne « 


• 


24 
41 

(') 
34 

84 
87 
88 
40 
85 


27 
24 

86 
41 
82 

44 

29 

88 

40 
84 
80 

42 

82 


28 
89 

0) 

82 

41 
44 
66 

48 
87 


88 
41 
24 
85 
40 
28 
88 

48 
28 


21 
18 

44 
44 

40 

52 


44 

40 
82 
41 

46 
82 
40 
48 
64 
21 
41 
87 
28 
36 

48 
83 


66 

25 
29 

66 

26 
28 
81 
62 
45 

86 
96 
88 

55 

(*) 


46 

24 
86 

58 
22 
25 
20 
65 
28 

80 
29 
54 

47 
{*) 


21 
89 

(») 
25 

40 
27 
51 
50 
88 


27 
88 

85 
88 
84 

48 

28 

28 
84 
88 
81 

96 
86 
86 
28 
56 
23 
88 
86 
24 
27 

87 
27 

89 

52 
24 
27 

60 
20 
29 
26 
50 
45 

28 
85 
40 

48 
40 


85 

47 
83 
80 

88 
81 
46 
62 
62 

82 
26 
26 

86 
87 
80 

56 

80 

82 
88 
25 
29 

48 
80 


66 
23 
81 
88 
87 
86 

44 

82 

46 

60 
24 
82 

68 

24 
29 
25 
57 
80 

32 
40 
44 

40 
44 


18 
48 
18 
80 

24 
27 
9i 
81 
29 

24 
27 

81 

80 
80 
24 

28 

85 


23 
86 
27 

52 
82 
87 
80 
40 
19 
28 
81 
88 
84 

46 

29 

80 

29 
17 
19 

72 
24 
29 
19 
40 
85 

41 
88 
48 

86 


§ 


I 


84 
42 

26 
28 

84 
24 
88 

41 
24 

90 
90 
16 

28 
80 
24 

80 

24 

80 
29 
24 
88 

52 
26 
82 
80 


89 
86 
27 
28 

60 
86 

27 

48 

24 
27 


15 
94 
18 
46 
28 

25 
82 
99 

88 
44 


# 


96 
42 
24 
84 

40 
24 
45 
42 
27 

19 
17 
18 

80 
84 
89 

80 


85 
86 
80 
27 

41 
40 
40 
80 
87 
98 
86 
80 
21 
40 

88 
45 

86 


\ 

a 


90 
80 


14 
81 
12 
94 
94 

86 
80 
40 

86 
68 


82 
82 
27 

28 

86 
24 
81 
86 
22 

20 
22 
22 

24 
45 

20 

86 

80 

84 
83 
28 
86 

80 
24 
84 
24 
86 
85 
24 
86 
21 
80 

44 

86 

80 


24 
84 

80 
14 
24 
10 
86 
25 

83 
28 
48 

48 
48 


20 
46 

91 
18 

25 
80 
80 
48 
80 

80 
94 
94 


86 
90 

86 

80 

98 
83 
98 
94 

86 
78 
45 
94 
46 
98 
40 
96 


53 
82 

80 


/ 


15 
94 

56 
17 
98 

7 
42 


86 
88 

54 


22 
54 

27 
22 

40 
86 
48 
46 
44 

34 
90 
20 

48 

86 
40 

48 


25 
82 
89 
80 

86 
32 
88 
80 
43 
17 
48 
86 
84 
85 

46 
27 

45 


& 


40 

54 
16 
80 
19 
66 
86 


88 
48 


18 
47 
94 


84 
83 
48 
89 

80 

28 
24 


44 

80 

00 


41 


29 

42 
37 
60 
40 
48 
90 
14 
48 
94 
86 

85 
93 

40 


48 


48 
85 
80 

48 

45 
84 

79 


81 

40 

96 

89 

88, 

59 

96 


94 
82 

56 
40 

40 


94 


94 
90 
94 

57 
80 

86 
45 

48 

40 
48 


84 
90 


51 


86 


'Noreootd, 

*  Obflezratios  betan  Maroh,  1887. 


Oleaed  June  18, 1887. 
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APPENDIX    No.    26. 

Average  vtiocUy  0/  the  wind  {in  miles  per  ?iowr)  at  stations  of  the  Signdt  Service,  U,  8, 

Army,  for  each  moiUh  and  the  year  1887. 

The  ATonce  hoorljr  velooitx  to  obtaiDed  by  dividing  the  total  monthly  moyement  Iqr  %i  times  the 

number  of  days  in  the  month.] 


SlatleaB. 

• 

1 

• 

1 

S 

a 

■g. 

< 

t 

1 

i 

^  1 

• 

3 

< 

September. 

• 

1 

• 

6.6 
4.4 

i 
S 

a  8 

6.6 

• 

1 

c 

4 

Alabama: 

Mobile 

9.5 
6.8 

10.1 

6.0 
7.0 
8.0 
5.4 
6.2 

Q.8 
8.1 

10.8 
2.5 

8.1 
0.8 

8.0 

8.1 
8.2 
4.2 
9.5 
8.6 

6.7 
6.9 

7.0 
8.3 

7.6 
6.8 

10.5 

7.4 
7.6 
8.7 
6.0 
6.2 

6.0 
5.9 

6.7 

4.8 

8.7 
5.7 

9.9 

8.5 
8.0 

7.5 
4.6 

9.0 

9.3 

7.7 

7.1 
5.2 

8.1 

8.8 
7.7 

6.2 
5.0 

6.8 

6.1 
6.0 

6.6 
4.3 

0.1 

5.9 
4.7 

7.0 
5.1 

8.4 

6.1 
6.7 

7.8 
5.6 

7.6 

Montgomery 

Alaska: 

Bilka>.. 

aft 

Arizona: 

Apache,  Fort 

6.6 
7.6 

5.5 
4.9 

5.7 
6.2 

7.0 

Orant.  Port  m.. ....... 

6.7 

Thomii8,Fort* 

Whipple  BarrackB. 
Tiima..,. 

*  8.2 
7.7 

0.8 

7.1 

7.8 
9.8 

7.7 
6.9 

3.8 

4.7 

8.0 
7.3 

7.8 
6.8 

4.1 

4.7 

6.4 

7.2 

6.8 
7.6 

2.4 
4.0 

6.4 
5.0 

6.6 
7.0 

4.1 
4i6 

5.8 
6.4 

5.4 
4.8 

4.0 
4.8 

6.2 
6.5 
4.2 
6.5 
5.2 
6.9 
6.6 
6.2 
8.6 

6.9 

6.4 

5.5 

17.9 

6.7 
5.2 

8.3 

8.6 

5.2 

11.1 

11.2 

15.1 

6.4 

4.2 

9.9 

7.9 

10.0 

8.4 

6.4 

5.8 

4.4 

C.1 

6.4 

6.5 

5.7 

8.8 
6.2 
6.4 

7.7 

6.6 

6.2 

5.0 

21.1 

7.2 
6.5 

10.1 
9.1 
4.5 

12.1 
9.7 

13.8 
9.0 

6.5 

10.0 

7.8 

11.7 

a4 

4.0 
4.6 

4.5 
5.5 

4.4 

"3.1" 
4.3 
6.1 
5.2 
4.4 
4.6 
6.0 

7.1 

6.0 

4.4 

22.3 

8.3 

7.4 

9.2 
8.6 
4.1 

10.0 
8.2 

12.5 

ao 

5.5 

ai 

6.9 

12.0 

0.0 

5.8 

ao 

6.0 

6.8 

a  8 

"'i'.'i' 
6.9 
a  4 
7.6 
as 
5.7 
a9 

7.0 

a  9 

4.6 

las 

a  7 
7.7 

ao 

10.2 

2.8 

ILO 

9.2 

14.0 

a  6 

6.0 

10.3 

a  6 

10.9 

a  5 

as 
6.7 

Arkansas: 

Fort  Bmith 

4.8 

Little  Book  - 

5.8 

Oalifornia: 

BiUwell.  Fort.. 

6.8 

Eureka 

Fresno  City ' 

Keeler 

4.2 
5.0 
7.0 
5.9 
4.7 
0.3 

U.1 
8.0 
6.0 

38.5 

0.1 
7.1 

5.1 
8.7 
6.8 
7.2 
7.2 
13.1 
7.4 

0.4 

9.8 

5.8 
11.3 
7.4» 
7.2 

8.4 
7.9 
9.8 
9.4 
7.4 
8.5 

8.7 

9.7 

9.9 

81.8 

9.8 
7.5 

6.6 
8.2 
6.5 
9.0 
9.0 
12.2 
0.5 

6.4 

9.6 
5.3 
12.9 
7.2 
6.2 

4.7 
5.1 
5.9 
6.0 
5.7 
7.9 

8.1 

7.8 

6.4 

21.8 

10.9 

as 

8.4 
10.8 

5.6 

8.1 
10.7 
14.6 

9.1 

8.5 

9.1 
8.7 
11.1 
6.8 
6.4 

7.6 
5.7 
8.8 
8.8 
7.1 
10.0 

9.4 
10.0 

7.1 
23.9 

9.0 
6.0 

8.8 
10.7 

6.1 
11.7 
10.6 
14.8 
11.4 

6.9 

10.5 
7.2 

10.5 
7.5 
8.0 

7.4 
6.3 
8.0 
8.6 
6.8 

n.i 

7.6 

8.2 

7.6 

17.6 

5.9 

8.8 

9.7 
12.9 

6.0 
13.6 
10.1 

14.  r 

10.2 

4.2 

8.5 
7.3 
8.6 
7.9 
6.4 

8.3 
6.2 
8.4 
8.0 
7.4 
12.6 

8.2 

8.0 

8.5 

18.6 

5.9 

4.7 

U.0 
11.7 

0.8 
12.0 
11.4 
15.9 

8.2 

4.7 

8.2 
6.9 
7.7 
7.8 
6.0 

6.2 
5.3 
6.6 
7.6 
6.6 
13.0 

6.8 

6.8 

6.2 

13.7 

5.9 
6.7 

6.5 
8.2 
4.5 
9.8 
9.6 
10.5 
6.4 

4.7 

10.0 
8.8 
6.1 
6.8 

6.2 
5.4 
5.6 
6.9 
6.1 
1L6 

6,7 

6.7 

6.2 

14.7 

6.2 
4.9 

7.4 

8.3 

4.5 

8.9 

10.0 

10.8 

6.0 

• 

4.2 

8.7 
7.8 
8.9 
6.2 

6.4 

IxM  Anjcelea 

6.8 

Bed  Bluff.. 

7.8 

Sacramento  

7.0 

San  Diego. 

6.1 

San  Fxanotooo 

Colorado: 

Denver 

9.2 

7.8' 

I/Afl  Animas.. 

7.4 

Montrose 

6.4 

Pike's  Peak.. 

21.4 

Connecticut: 

New  Haven 

New  London 

7.8 
6.3 

Dakota: 

Bismarck 

Buford.  Fort 

a  3 
9.7 

Deadwood 

6.1 

Huron 

Sully,  Fort 

10.4 
9.7 

Totten,  Fort. 

13.5 

Yankton  „. .     ., 

8.3 

District  of  Columbia : 
Washington  City  . 

Florida: 

Cedar  Keys 

Jacksonville 

a  6 

9.4 
as 

Key  West 

JO.l 

Pensaoola.... 

7.4 

Sanford*       

Titusville^ 

7.8 

7.9 
3.3 
6.6 

2.3 

9.9 

6.4 
3.3 
7.1 

1.8 

12.4 

8.6 
3.7 
7.5 

1.0 

9.6 

9.5 
8.6 
7.2 

1.7 

a  3 

9.1 
ao 
5.8 

2.1 

a  3 

10.8 
a  9 
a  5 

3.9 

Georgia: 

Atlanta 

11.6 
4.5 
8.5 

5.7 

U.2 
4.4 
7.8 

6.2 

11.9 
4.3 
8.3 

4.6 

11.0 
4.1 

8.7 

5.1 

ai 

3.6 

7.r 
4.4 

0.1 
4.1 
6.9 

2.4 

9.6 

Augnstaw 

3.8 

Savannah 

Idaho: 

Bois6City 

7.8 

a  4 

1  Closed  September  30. 1887. 

*  Changed  to  third  order  March  31, 1887. 

*  Observation  began  August  16, 1887. 


«  Closed  June  80, 1887. 

^  Observations  began  July  11, 1887. 
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Average  velocity  of  the  vfind  {in  miles  per  hour)  at  etaiione  of  the  Signal  Serviee^  U.  & 

Armjf,  for  each  month  and  the  year  1887 — Continaed. 


Stattonik 

1 

4 

& 

1 

i 

< 

1 

• 

i 

< 

1 

1 

1 

1 

1 

Annual. 

Tlllnola: 

Cairo 

Chicago 

10.7 
12.4 
10.7 

7.8 

13.8 

9.6 

7.9 

4.2 

10.0 

8.7 
9.8 
7.9 

10.7 

9.7 

7.4 

1B.6 
8.2 

6.2 

13.2 
12.3 

10.2 
11.2 

8.5 
13.9 

9.5 

10.4 
14.6 

6.4 
9.5 
5.4 
6.9 

8.9 

12.4 
12.9 

12.4 
8.8 
9.4 

16.7 
6.6 

7.8 

8.1 

12.2 

11.0 

10.8 
U.l 
U.0 

7.7 

18.8 

9.4 
8.1 
4.4 

10.7 

7.6 

U.6 

8.2 

9.4 

8.7 
7.7 

12.8 
8.1 

6.6 

14.4 
13.8 

10.1 
9.8 
8.4 

12.9 
9.2 

12.5 
9.0 

13.2 

7.2 
8.9 
6.4 
6.6 

7.9 

12.7 
1L3 

10.7 
5.7 
4.9 

11.6 
4.8 

9.7 

8.0 

13.2 

10.9 

9.6 
U.l 
10.1 

7.0 

18.1 

&6 
8.8 
4.4 

9.4 

8.7 

10.8 

8.0 

8.3 

7.6 
6.8 

13.8 
9.9 

7.9 

14.5 

14.1 

10.1 
8.7 
9.2 

1L2 
7.4 
8.2 
9.9 

12.0 

6.7 

10.1 

6.6 

9.8 

7.0 

12.4 
9.6 

13.5 
7.6 
9.6 

18.9 
8.7 

9.8 

7.4 

15.2 

8.7 

9.3 
38.2 

11.2 

3.8 
8.4 

8.8 
11.0 
11.0 
14.0 
13.5 

8.9 
IS.  2 
U-5 

6.9 

18.8 

10.8 
8.6 
6.5 

1L8 

8.7 

11.9 

9.5 

8.5 

7.7 
6.4 

12.8 
8.8 

6.9 

12.9 
U.9 

9.2 
9.6 
8.4 

13.8 
8.6 

10.8 
8.9 

12.5 

7.7 

14.1 

8.2 

8.4 

6.8 

13.0 
13.4 

13.8 

8.3 

8.1 

12.  K 

10.3 

12.9 
10.2 
14.4 

9.1 

7.1 
35.1 

9.8 

4.3 

8.8 

7.0 
10.9 

8.4 
11.6 
13.3 

6.6 
9.8 
6.9 

4.4 

10.4 

7.8 
7.1 
4.8 
7.1 

a9 

10.8 
6.6 

5.6 

7.0 
5.2 

8.3 
7.5 

6.1 

10.0 
8.0 

6.6 
6.7 
7.0 
8.6 
6.5 
8.4 
7.5 
9.0 

6.9 

14.2 
7.9 
9.8 

4.7 

8.0 
6.3 

12.6 

8.6 

8.2 

14.0 

U.9 

U.2 

9.9 

14.2 

9.3 

5.1 
26.2 

7.0 

2.1 
6.3 

4.9 
7.0 
5.2 
7.6 
8.2 

6.8 
9.0 
7.2 

4.7 

9.4 

6.6 
6.7 
3.3 

7.2 

8.1 

10.6 

5.9 

6.8 

6.8 
1.3 

7.9 
7.6 

6.7 

• 

10.0 
10.2 

6.5 
5.8 
7.0 
8.1 
6.6 
7.7 
6.0 
8.0 

6.3 

13.0 

5.4 

8.7 

4.6 

7.9 
6.8 

12.0 
8.6 
7.8 

U.O 
9.7 

11.8 

8.1 

18.8 

7.8 

4.6 
24.0 

8.7 

8.1 
4.6 

4.8 
7.1 
6.2 
6.5 
7.5 

5.2 
9.6 
6.1 

4.2 

7.8 

6.2 
4.4 

8.8 
6.3 

6.7 
9.2 
5.0 

5.6 

4.2 
3.8 

7.1 
7.5 

6.5 

9.5 
8.8 

7.2 
8.0 
7.8 
9.0 
6.9 
8.3 
6.7 
9.5 

6.2 
8.4 
8.0 
6.2 

4.2 

6.4 
6.0 

8.9 
6.8 
7.1 
9.0 
6.6 

9.6 
6.8 
9.5 

7.2 

4.8 

26.1 

7.1 

4.5 
4.1 

5.0 
8.1 
6.0 
7.9 
8.9 

6.1 
8.8 
6.9 

4.6 

10.0 

6.6 
4,7 
8.8 
6.8 

7.6 

10.1 

6.0 

6.5 

6.6 
3.4 

7.3 
6.9 

4.9 

8.7 
8.9 

7.3 
6.6 
7.4 
7.2 
4.6 
7.9 
7.6 
7.9 

6.6 
6.8 
4.1 
4.9 

8.8 

7.6 
6.6 

9.1 
7.1 
5.9 
8.0 
7.0 

9.2 

7.4 

10.2 

7.6 

4.6 
25.4 

7.0 

4.6 
8.9 

4.2 

7.1 
7.3 
8.0 
8.1 

6.8 

10.9 

7.5 

4.8 

9.8 

7.4 
5.0 
4.6 
8.2 

8.2 

10.9 

6.2 

6.6 

7.9 
4.4 

7.4 
.6.7 

4.4 

10.2 
9.4 

8.1 
8.1 
8.1 
8.8 
6.7 
10.8 
8.6 
9.6 

7.1 

U.O 

5.4 

8.9 

4.9 

7.1 
7.7 

9.5 
6.4 
6.8 
9.9 
6.6 

9.4 

8.1 

12.8 

7.2 

4.6 
29.0 

7.5 

4.1 
8.6 

6.0 
7.2 
7.8 
9.8 
9.7 

8.5 

12.1 

8.6 

6.0 

U.8 

6.5 
7.2 
6.4 
8.5 

8.1 
818 
6.8 

7.7 

9.9 
6.0 

8.4 
7.0 

6.6 

10.0 
10.1 

11.2 
9.7 
10.8- 
18.4 
7.9 
14.3 
U.8 
12.7 

7.9 

10.4 

6.9 

8.8 

5.6 

9.8 
U.2 

18.4 
6.7 
7.2 

13.1 
7.0 

9.2 

8.7 

12.8 

6.8 

6.8 

7.7 

4.6 
8.6 

5.8 

11.7 

7.7 

U.2 

7.3 
18.8 

9.0 

6.0 

9.3 

7.4 
7.8 
4.8 
9.8 

7.8 
&4 
7.0 

7.4 

6.8 
4.4 

U.l 
8L5 

6.6 

U.8 
12.1 

10.6 
10.9 

9.0 
18.8 

8.8 
14.4 

9.9 
12.8 

7.0 
9.4 
6.9 
8.6 

5.1 

10.0 
U.9 

12.2 
6.4 
6.2 

13.4 
6.4 

7.6 

&1 

10.6 

6.8 

6.2 

8.0 

4.5 
6.6 

7.0 
13.9 

9.8 
18.8 

&S 

12.8 

9.8 

6.2 

U.1 

8.6 
8.1 
3.9 
9.7 

8.1 
9.8 
7,8 

7.8 

8.9 
6.0 

12.1 
8.1 

6.6 

U.2 
12.2 

10.6 
10.6 

9.0 
12.9 

8.5 
14.7 
10.2 
12.0 

8.3 

10.8 

5.0 

9.9 

6'7 

10.8 
12.0 

12.0 
6.6 
6.7 
9.1 
6.8 

8.0 

9.2 

12.0 

7.7 

6.6 

8.6 

6.8 

8.7 

6.8 
12.1 
10.1 
12.7 
U.t 

7.8 

U.0 

8.7 

Indiana: 

Indi&naDolifl ,, 

6.9 

Indian  Territofy : 
Sill.  Fort 

U.O 

Iowa: 

DavenDort 

7.9 

Dea  Moines 

6.9 

Dubuque 

4.4 

8.8 

Kansas: 

Conoordia 

Dodee  City 

8.1 
10.1 

Leavenworth 

Kentucky: 

Louisville 

6.9 
7.6 

Louisiana: 

New  Orleans. ...-T... 

7.6 

Bhreveport ........... 

Maine: 

Eastport 

Portland 

6.4 

10.2 
7.9 

Maxyland: 

Baltimore 

Massachusetts: 

Boston .»^. 

Nantucket 

6.8 

U.4 
ILO 

Miohii^an : 

Alpena 

9.0 

Detroit 

8.8 

Kscanaha » 

Grand  Haven. 

Lansingf 

8.3 

U.1 

7.8 

Mackinaw  City  ~... 
Marciuette 

10,8 
8.9 

Port  Huron 

U.l 

Minnenota : 

Duluth 

6.6 

Moorbead 

10.7 

SaiotPaul 

6.8 

Saint  Vincent 

Mississippi : 

Vicksbursh 

8.0 
6.8 

Missouri : 

Lamar 

9.6 

Saint  Louis 

9.6 

Montana: 

Assinaboiue,  Fort.. 
Custer,  Fort 

U.6 
7.8 

Helena 

7.2 

Ma^innis,  Fort 

Poolar  Hiver 

U.8 
7.6 

Nebraska : 

Crete 

9.7 

North  Platte 

8.8 

Omaha 

Nevada : 

Winnemuoca 

New  Hampshire: 

Manchester' 

12.4 
8.8 

Mt.  Washinffton  ... 
New  Jersey : 

Atlantic  City 

44.7 

9.7 

6.3 
12.1 

7.3 
16.6 

9.4 
15.8 

4L4 

10.6 

6.8 
10.7 

8.1 
15.2 
10.7 

1A  4 

&6 

New  Mexico : 

Santa  Fc 

4.4 

Stanton.  Fort 

6.7 

New  York : 

Albany  _ 

6l1 

BulHilo 

10.7 

New  York  City 

Oawecro 

8.8 
11.8 

Rochester 

14.3     i4.2 

U.2  118.1 

ILl 

'  Obaervatioas  began  March  L 


•  ClMpd  Oofcaber  1, 1887, 


\ 
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Average  tdoeUy  of  the  toind  (in  milea  per  hour)  at  statioju  of  the  Signal  Service,  U.  & 

Armp,  for  each  nunUh  and  the  year  1887 — Gontiniied. 


'  tAA^»«*«« 


•••  »*•••< 


•••••••••• 


North  OMolin*: 

Cluurlotto.... 

HaUeraa ..... 

lUleiffh. 

Wilmington 
Ohio: 

Cindnnati  .. 

Cleveland. 

Columbua... 

Sandusky ... 
•  Toledo 
Oregon: 

Astoria*.. 

Portland 

Sosebareh.... 
Peausylvanw: 

Erie 

Philadelphia 

Pittsburgh 

Rhode  Island : 

Blooic  Island......... 

South  OiiroHna: 

Cbarleetown 

Tennessee: 

Chattanooga 

Knoxville 

Memphis 

Nashville.. 

Texas: 

Abilene 

Brownsville 

Corpus  Christi* 

Davis.  Fort 

Elliolt,  Fori 

Kl  Paso 

Galveston 

Palestine 

Rio  Grande  City... 

San  Antonio 
Utah: 

Frisco 

Salt  Lake  City 
Vermont: 

Korthfleld^ 

Virginia: 

Chinooteague. 

Lynchburgh ... 

Norfolk 

Washington  Ter. : 

Oanby,  Fort..... 

Olympia 

Porft  Angeles- 
Spokane  Falls 

Tatoosh  Island 

Walla  Walla... 
Wisconsin : 

Green  Bay 

La  Crosse 

Milwaukee..... 
Wyoming: 

Bridger,  Fort .. 

Cheyenne 


««••••«•■ 


4.7 
16.1 

©.7 
12.4 

9.9 
16.0 
U.7 


8.5 
4.1 

13.6 

1L6 

9.5 

18.6 

g.1 

8.0 
&1 
8.8 
9.6 

16.1 
9.8 


».5 
12.4 

6.6 
11.0 
12.3 

6.8 

9.6 

10.2 
6.2 


14.9 
4.2 
7.7 

14.4 
6.6 
4.4 

6.7 
17.8 
11.8 

8.9 

7.9 

12.7 

18.7 


I 


6.6 

18.4 
7.0 

7.7 

9.9 
11.1 
11.8 
14.7 
10.5 


6.6 
8.4 

12.6 

11.7 

9.2 

19.7 

8.6 

8.0 
7.6 
7.6 
8.5 

13.8 
11.4 
13.6 

8.4 
14.2 

4.6 
11.7 
11.3 

8.6 
10.0 

14.4 
8.0 


14.2 
4.3 
7.6 

14.4 
6.6 
6.5 
8.8 

16.3 
4.9 

9.1 

7.8 

13.0 

9.6 

(') 


S 


6.6 

14.6 

8.0 

7.9 

0.5 
9.6 
9.3 
14.3 
9.2 

%2 
7.2 
8.6 

11.6 

13.9 

8.2 

18.2 

8.9 

7.7 
6.7 
7.2 
7.5 

13.7 
9.0 

12.9 
7.8 

13.9 
4.5 

10.4 

10.4 
7.1 
9.2 

9.6 
5.3 

13.0 

17.7 
6.1 
8.6 

16.8 
4.8 
4.7 
6.1 

14.6 
7.3 

7.6 

8.7 

ILO 

11.2 
11.7 


^ 
t 


6.0 

16.2 

7,8 

8.4 

8,7 

9.6 

9.2 

14.5 

10.2 

7.7 
6.4 
4.5 

11.9 

11.7 

7.0 

17.0 

9.4 

6.8 
6.6 
7.8 
7.0 

14.3 
10.2 
16.1 

9.1 
14.4 

5.2 
12.6 
10.8 

9.5 
11.0 

11.6 
6.8 

8.7 

11.0 
4.0 
7.6 

12.3 
4.8 
6.0 
4.9 

12.0 
8.3 

9.7 

9.6 

U.6 

11.6 
12.0 


8.9 

11.1 

6.2 

6.9 

6.3 
6.9 
5.8 
0.6 
6.2 

7.9 

li 

7.7 
6.9 
5.8 

9.8 

8.2 

4.4 

4.0 
6.1 
4.7 

11.6 
9.0 

15.0 
7.6 

12.2 
4.3 
9.8 
8.2 
8.7 
9.5 

12.3 
6.6 

8.8 

8.5 
2.9 
6.5 

12.6 
4.7 
6.6 
4.6 

14.1 
6.6 

8.1 
7.9 

8.1 

0.6 
12.0 


g 


4.2 

14.7 

6.0 

7.2 

6.7 
7.0 
6.5 
9.4 
6.9 

7.1 
6.5 

4.7 

6.7 
8.4 
5.2 

11.4 

0.4 

4.4 

4.7 
5.0 

4.7 

11.0 
6.4 

14.4 
6.6 

11.1 
4.5 

10.8 
7.1 
4.9 
8.4 

14.0 
6.4 

7.1 

12.8 
2.8 
7.2 

8.0 
2.2 
6.6 
8.8 
8.0 
6.2 

7.0 
7.8 
6.7 

9.6 
11.1 


0 


8.8 

10.9 

4.0 

6.5 

4.6 
6.3 
6.1 
9.3 
6.9 

7.1 
6.6 

4.8 

7.8 
8.5 
4.7 

1L4 

8.4 

4.4 

4.1 
4.3 
4.3 

10.0 
7.2 

11.8 
5.6 
9.6 
8.3 
8.5 
7.4 
9.0 
8.6 

10.0 
6.1 

7.3 

(*) 

1.4 

6.6 

7.1 
2.0 
7.6 
2.6 
8.1 
6.0 

6.6 
6.6 
7.9 

6.1 
10.8 


4.6 

13.3 

4.3 

6.9 

6.0 
6.4 
6.8 
8.8 
6.0 

6.8 
4.7 
4.2 

6.7 
7.7 
5.0 

10.6 

9.6 

4.2 
4.6 
5.2 
4.8 

9.7 
6.5 

12.2 
6.1 

10.8 
3.3 
8.5 
7.4 
8.8 
7.9 

12.2 
6.1 

6.8 


2.6 
6.4 

6.2 
2.8 
6.4 
2.4 
8.0 
6.6 

6.9 
6.4 
8.6 

7.2 
8.6 


i 

a 


4.7 

11.7 

8.4 

6.1 

7.4 
7.4 
6.2 
10.6 
6.9 

6.1 
4.4 
3.2 

I 

7.9 
8.4 
5.4 

12.8 

9.3 

4.7 
4.8 
6.4 
4.7 

9.8 
7.0 

12.6 
6.4 

11.4 
3.3 

11.2 
7.6 
6.4 
8.3 

11.1 
5.2 

7.6 


2.3 
6.5 

8.7 
2.6 
4.3 
2.1 
10.0 
6.0 

7.4 

6.4 

10.6 

7.6 
8.9 


I 

O 


6.5 

13.7 

5.1 

6.3 

7.7 
10.4 

8.0 
12.5 

8.0 

6.7 
3.7 
2.6 

11.2 
9.7 
7.2 

14.6 

7.9 

6.6 
6.3 
6.9 
6.3 

11.1 
8.7 

12.8 
5.8 

10.8 
2.7 

11.5 
9.3 
5.8 
8.7 

10.0 
4.6 

8.2 


8.1 
7.8 

11.0 
2.6 
3.7 
2.0 

14.3 
4.5 

9.4 

9.6 

12.3 

10.2 
10.2 


I 

% 


4.6 

14.7 

6.0 

5.4 

7.1 
111.7 

7.6 
13.2 

&9 

7.9 
4.6 
2.1 

1L9 
9.8 
7.8 

19.5 

7.1 

6.8 
4.9 
6.8 
6.7 

9.4 
6.6 
9.7 
6.0 
9.8 

ri.8 

5.3 
7*6 
4.8 
7.0 

7.5 
4.0 

9.2 


3.2 
7.4 

14.7 
8.2 
8.8 
8.6 

15.6 
4.1 

8.9 

8.0 

12.4 

7.1 
110.6 


B 
S 


6.8 

14.6 

6.0 

6.5 

7.6 
10.8 

a2 
10.6 

7.8 

8.9 
7.2 
3.7 

11.1 

10.6 

7.7 

19.1 

7.7 

6.0 
6.2 
0.9 
6.6 

U.7 
8.1 

U.6 
9.8 

12.6 
4.6 

11.8 

10.1 
5.5 
9.0 

9.1 
4.6 

8.0 


6.0 
13.6 

6.9 

7.4 
9.0 
7.7 
12.0 
8.S 


2.8 
7.0 

ll6 
4.6 
4.1 
6.0 

16.4 
8.1 

8.8 

8.0 

12.1 

10.7 
10.6 


i 

a 


6.0 
8.8 

10.0 
9.9 
6.8 

16.2 

8.6 

6.8 
63 
6.3 
6.2 

1L8 
8.3 

"7."2 
11.9 
4.0 
10.2 
9.1 
7.1 
8.9 

11.0 
6.7 


3.8 
7.2 

12.0 
3.9 
5.1 
3.9 

12.9 
6.4 

8.1 

7.8 

10.6 

9.9 


*  No  record. 

'  Observations  began  March,  1887. 

*  Observations  began  February,  1887. 


*  Observations  began  March  1. 
»Clowd  June  18, 1887. 
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APPENDIX    No.    27. 

Average  doudinees^  scale  ofOto  10,  at  stations  of  the  Signal  Service^  (T.  &  Army,  for  each 
month  and  the  year  1887  {computed  from  tri-daily  observations). 


[Hie  monthly  average  is  obtained  by  dividing  the  sums  of  the  amount  of  doudineas  recorded  daily 

by  the  number  of  obaervations  taken.] 


Stations. 

• 

1 

• 

• 

1 

< 

V 

i 

< 

1 

i 

• 

1 

• 

6.9 
7.2 

2.6 
2.6 

L8 

6.6 
6.5 

6.4 
6.9 
8.5 
8.0 
2.5 
6.0 
8.6 
2.8 
4.2 

S.S 
8.2 
8.6 
8.5 
8.4 

6.9 
6.8 

4.8 
6.8 
6.1 
6.6 
6.0 
4.6 
6.4 

6.8 

6.9 
6.4 
6.8 
6.6 

ai" 

6.6 
6.6 
6.9 

■ 

s 
a 
a 
< 

Alabama: 

Mobile 

4.9 
4.1 

7.5 

2.8 
2.7 
2.0 
2.0 
1.2 

8.4 

as 

6.0 
6.5 

5.9 
7.0 

5.2 

a7 

8.6 
8.6 
2.7 
2.0 

6.0 
6.8 

7.0 
7.0 

4.1 
3.2 

7.8 

1.5 
1.8 
1.2 
1.9 
1.2 

8.8 
8.2 

4.5 

8.0 
8.0 

7.1 

8.2 
2.4 

•••.Ma* 

8.2 
L7 

4.2 
2.3 

6.3 
6.8 

6.8 
6.1 

7.8 

2.7 
8.8 

2.8 
LI 

4.9 
4.1 

4.6 

6.7 

6.8 
4.8 

7.6 

8.2 
8.4 

L7 

0.8 

8.5 
4.9 

8.9 
4.5 

5.6 
6.0 

7.8 

4.7 
4.4 

L8 

8.0 
8.6 

L.5 
4.9 

4.4 

8.6 

7.1 

4.7 
4.8 

"ST 
L8 

8.7 
8.8 

L9 
6.4 
<0.0 
0.3 
2.8 
0.2 
0.1 
4.1 
4.7 

4.2 
4.5 
4.8 
8.4 
4.7 

6.2 
6.6 

6.2 
6.9 
4.9 
6.0 
4.9 
6.2 
4.9 

6.1 

8.7 
4.8 
4.9 
3.4 

"2V9" 

4.6 
5.4 
3.9 

4.1 
8.7 

7.1 

8.4 
8.2 

2,7 

L7 

8.7 
8.6 

2.1 
8.6 
0.7 
LI 
8.7 
L6 
1.3 
4.6 
2.7 

8.7 
8.8 
8.8 
2.8 
4.4 

6.1 
6.6 

8.7 
4.2 
8.1 
4.1 
8.8 
8.6 
4.6 

6.8 

4.0 
4.1 
6.6 
8.9 

*"4.*7* 

4.0 
3.9 
8.4 

6.0 
4.1 

L6 
L7 

*L6' 
0.7 

8.1 

1.1 
8.1 
LO 
1.6 
L6 
LI 
0.5 
8.5 
L9 

8.7 
8.9 
8.6 
L4 
2.6 

6.7 
6.8 

6.1 
4.9 
6.2 
4.0 
8.8 
6.1 
8.6 

6.4 

6.0 
6.1 
6.6 
4.6 

"5.4" 

4.0 
4.8 

4.7 
8.8 

2.7 
8.6 

••••••«• 

2.3 
L8 

2.7 
2.1 

8.8 
6.9 
L7 
2.6 
2.7 
8.0 
1.8 
8.6 
4.0 

8.1 
2.9 
8.2 
2.8 
2.7 

3.8 
6.2 

8.7 
6.0 
4.2 
8.2 
8.8 
4.1 
8.2 

8.6 

2.6 
8.9 
4.2 
4.1 

8.9 

a9 

8.1 

4.9 

Mondromery... ......... 

4.6 

Alaska: 

Sitka' 

Arizona: 

Apache,  Fort....*. 

Grant,  Port ^ 

Thomas,  Fort* 

Whipple  Barracks.... 

Yuma 

3.0 
8.1 

i'.i 
1  4 

Arkansas ; 

Fort  Smith 

4.0 

Little  Rook 

3.8 

California: 

Bidwell«Fort 

Eureka 

Fresno  City* 

3.9 
5.6 

Keeler 

1.9 
1.9 
4.2 
2.8 
2.5 
3.1 

8.6 
8.9 
6.9 
5.8 
8.7 
6.2 

L9 
2.3 
8.9 
2.3 
8.8 
3.8 

8.4 
4.9 
4.1 
2.9 
6.4 
4.1 

2.2 
8.5 
3.8 
2.1 
6.8 
4.8 

L7 
2.5 
2.6 
LO 
4.6 
8.2 

2.1 
8.3 
0.7 
O.i 
6.4 
6.6 

4.6 
4.4 

8.9 
8.7 
4.8 

6.4 
6.8 

4.6 
6.1 
4.7 
8.9 
4.4 
4.2 
8.8 

6.1 

6.6 
4.9 
6.9 
4.6 

"'4.1* 

6.2 
6.9 
5.2 

2  1 

Los  Anireles 

7  9 

Bed  Bluff 

8  1 

Sacramento ^....... 

San  Diego 

2.0 

4.1 

San  Franoisoo 

Colorado: 

Colorado  Sprinsa^..... 

8.9 

Denver 

8.8 
4.2 
6.1 
8.0 

6.0 
5.3 

4.4 
5.8 
8.7 
4.8 
4.4 
4.6 
8.7 

6.0 

8.6 
4.8 
4.1 
4.7 
4.8 

2.6 
4.1 
4.7 
3.1 

6.0 
6.4 

4.0 
5.1 
2.9 
4.8 
8.8 
4.2 
4.9 

6.0 

8.4 
8.7 
8.1 
4.9 
8.6 

4.2 
8.7 
2.9 
8.8 

5.8 
6.7 

6.0 
6.1 
4.8 
4.8 
6.9 
4.8 
4.8 

6.8 

8.6 
8.8 
8.4 
8.4 
2.7 

5.2 
6.0 
4.6 
4.0 

6.1 
5.0 

6.1 
7.1 
5.2 
6.6 
6.4 
5.4 
6.8 

4.9 

8.6 
2.8 
4.0 
2.5 
8.6 

4.2 
4.8 
8.1 
4.0 

4.0 
4.8 

8.8 
6.8 
8.9 
8.2 
8.8 
4.1 
8.7 

4.7 

6.8 
4.2 
6.8 
4.7 
4.4 

4.0 
4.1 
2.9 
8.9 

5.6 
4.2 

4.7 
6.4 
8.5 
4.8 
4.6 
8.9 
4.6 

4.7 

6.0 
4.8 
8.1 
4.8 
5.1 
6.3 

4.7 
4.8 
4.7 

8.9 

I^As  Animas 

8.9 

Montrose........ 

3.4 

Pike2a  Peak 

8,7 

Connecticut:.... 

New  Haven.. 

5.4 

New  London 

5.8 

Dakota: 

Bismarck 

Buford.Fort 

4.6 
5  7 

Deadwood 

4  8 

Huron..  ....M.M. 

Sully.  Fort 

4.4 

4,4 

Totten,  Fort. 

4  4 

Yankton 

4  4 

District  of  Columbia : 
Washingt«ia  City ..... 

Florida: 

Oedar  Keys..... 

6.1 
4,4 

Jaoksonvilie 

4.8 

Key  West 

Pensaoola*  .«. 

Sanford^ 

Titosville 

6.1 
4.8 

Georgia: 

Atlanta 

4.3 
4.1 
4.3 

6.3 

6.4 
5.6 

8.6 
3.5 
3.0 

8.1 
3.0 
2.6 

6.6 
5.6 
4.4 

4.7 

Augusta. 

4.8 

Savannah 

4.7     3.4  1 

4.2 

■  Closed  October  1,  iSfTt. 

'Made  station  of  3d  order  April  1. 
'Observations  began  August,  1887. 
*For  16  days. 


•EstablUhed  July,  1887. 

•Closed  June 30, 1887. 

^  Obeevyatlons  began  June,  1887. 
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Average  ehudineee,  scale  0  to  10,  at  etoHone  of  the  Signal  Service,  etc. — Contiiiued. 


Btotiono. 

1 

■ 

& 

1 

1 

i 

1 

i 

1 

• 

1 

1 

1 

1 

* 

i 

1 

■ 

6.3 

6.6 
7.5 
6.3 

6.5 

3.8 

5.4 
5.9 
6.7 
4.7 

4.0 
2.5 
4.2 
4.5 

6.9 

6.7 
7.0 

5.1 
5.9 

5.6 

5.9 
6.8 
6.1 

8.8 
7.9 
8.0 
9.0 
8.2 
8.9 
8.5 
8.0 

6.3 

6.2 
7.5 
5.0 

7.6 
6.8 

5.1 
6.8 

6.0 
5.4 
6.5 
7.0 
4.0 

5.8 
4.0 
5.2 
5.0 

4.4 

6.6 

5.0 

8.4 
8.0 

• 

1 

d 

IdAho: 
lUinois: 

<7hlcaffo , 

7.1 

S.6 
6.4 
8.2 

6.2 

L9 

5.1 
4.0 
4.4 

4.6 

8.4 
2.6 
4.4 

6.5 

6.8 
6.8 
6.0 

7.6 

8.9 

5.8 
5.8 
6.5 
6.0 

4.9 

4.7 
6.0 

6.6 

6.2 
6.2 

4.6 

6.0 

2.0 

4.9 
4.1 
4.4 
4.4 

8.2 
2.0 
8.9 

6.1 

4.8 
4.6 
4.2 

4.8 

8.o' 

4.7 
4.6 
4.8 
8.9 

4.1 
8.1 
8.9 

4.4 

5.5 
8.8 

4.7 

4.8 
8.9 

4.4 

8.2 
8.5 
4.2 

8.9 
8.1 
4.5 

4.4 

4.9 
4.2 

4.1 

4.8 

8.5 

4.7 
4.0 
4.4 
8.7 

5.0 
4.1 
4.1 
4.1 

8.7 

4.8 

8.4 

8.9 

4.8 

4.6 

5.1 
3.4 
8.7 

4.9 
4.7 
5.2 
6.8 
4.8 
6.7 
6.4 
4.7 

8.6 
5.1 
5.0 
4.6 

3.9 
3.8 

8.7 
8.7 

6.5 
4.5 

5.2 
6.2 
8.7 

2.0 

8.7 
8.0 
8.2 

8.7 

2.5 

8.5 
8.8 
8.6 

2.7 

8.7 
2.7 
2.6 
2.7 

8.6 

4.6 
3.6 

8.8 
4.7 

5.0 

6.4 
4.8 
4.6 

4.6 
8.5 
4.5 
8.8 
3.4 
4.5 
4.7 
8.5 

4.9 
4.8 
5.2 
4.6 

5.0 
4.0 

2.8 
2.8 

8.1 
8.7 
2.7 
8.3 
4.0 

4.5 
8.3 
3.6 
4.0 

1.6 

6.1 
4.2 

3.1 

4.2 
3.8 

L9 

8.9 
4.1 
4.4 

4.2 

8.5 

6.0 
4.7 
4.9 
4.1 

6.8 
4.5 

4.8 
4.8 

8.6 

3.6 
8.9 

4.0 
8.7 

5.1 

4.1 
8.4 
4.4 

4.7 
4.4 
4.5 
6.0 
4.2 
4.1 
5.2 
4.7 

4.9 
5.6 

6.6 
5.0 

3.9 
2.9 

6.2 
8.8 

4.9 
8.9 
4.5 
5.1 
4.4 

6.4 
4.2 
4.7 
5.1 

LI 

4.2 
8.8 

3.6 

3.6 
4.0 

2.3 

6.8 
6.9 
6.6 

6.5 

8.9 

6.2 
5.0 
6.3 
4.6 

4.5 
8.2 
6,1 
6.2 

5.1 

3.3 
8.1 

8  6 

4.5 

5.2 

8.7 
4.9 
4.9 

4.3 
5.5 
4.1 
5.2 
4.8 
3.8 
4.5 
6.6 

4.5 
4.1 
5.4 
3.6 

3.2 
3.7 

6.8 

4.8 

8.7 
2.9 
2.9 
3.7 
3.0 

5.8 
8.7 
6.4 
4.2 

L9 

8.9 
8.0 

4.6 

4.2 
8.1 

8.4 

8.6 
4.9 

a9 

4.5 

2.2 

8.6 
8.5 
8.8 
8.8 

2.9 
2.1 
2.8 
2.7 

3.6 

*-^. 
8.1 

4.9 
5.6 

5.8 

5.6 
5.9 
6.0 

6.8 
6.7 
6.8 
6.3 
5.9 
7.0 
6.8 
6.8 

5.8 

5.0 
5.2 
4.9 

4.2 
3.2 

2.7 
3.1 

4.6 
4.5 
8.8 
4.9 
4.0 

4.1 
8.6 
8.7 
8.6 

LI 

4.9 

5.8 

1.8 
2.3 

4.0 

8.8 
5.2 
8,0 

4.3 

2,7 

8.6 
8.9 
4.8 
8.3 

3.2 
2.1 
3.5 
3.9 

4.0 

3.3 
8.9 

5.5 
5.3 

4.0 

4.2 
5.1 
4.2 

7.3' 

6.0 

6.5 

6.5 

6.1 

6.8 

7.1 

6.2 

5.9 
4.8 
5.7 
4.3 

4.5 
3.5 

8.1 
2.8 

5.4 
4.4 
8.8 
6.8 
3.6 

8.6 
3.2 
8.8 
3.8 

2.2 

4.4 

4.8 

2.7 
L9 

4.4 

4.9 
5.1 

Springfield.......... 

Indiam: 

Indianaoolla 

4.6 
5.2 

iDdian  Temtory : 

Silt,  Fort 

8  1 

Iowa: 

.'4  6 

Dea  Moines 

4.4 

Dubaqoe 

4.6 

4.1 

Kausas: 

ConoordiA. 

4  0 

I>odfce  City 

3  1 

Leavenworth 

4.1 

'I'opek*' 

Kentucky : 

Louisville^ 

fi.8 

4.8 
8.2 

6.8 
6.1 

4.8 

6.0 
6.1 

7.8 

5.5 
6.9 

6.8 
6.5 

6.2 

5.9 
5.5 

5.5 

8.8 
2.1 

6.2 
6.2 

6.2 

6.1 
5.9 

4.4 

8.0 
2.2 

4.9 
5.0 

6.1 

4.9 
4.6 

4.6 

4.1 
8.7 

4.6 
4.4 

4.2 

4.1 
8.8 
4.1 

3.8 
4.2 
3.3 
8.6 
8.5 
8.8 
8.8 
4.0 

8.1 
5.0 
4.1 
4.7 

4.6 

4.5 

4.8 

8.9 
4.6 
4.3 

4.3 
8.7 

4  8 

I^uiaiana: 

New  Orleans 

4.2 

Shreveport „ 

Maine: 

3.8 
4.8 

Portland 

6.1 

Maryland : 

JBaltimore 

Maasachusetts: 

Boston 

5.1 

5  1 

Nantucket. 

4  9 

Wood  8  HoU  * 

Michigan: 

Alpena 

7.6 
6.7 
5.8 
8.2 
6.4 
6.2 
6.8 
7.3 

4.6 
5.0 
4.7 
4.5 

4.2 

4.1 
4.8 

6.9 
6.6 
7.8 
5.8 
4.5 

7.8 
7.4 
6.2 
7.8 
7.7 
6.0 
6.1 
7.1 

6.2 
5.9 
5.1 
4.6 

6.4 

5.2 
6.5 

4.6 
4.9 
6.5 

5.1 
8.1 

6.3 
5.6 
4.2 
5.6 
6.3 
4.8 
5.4 
6.7 

4.4 

5.9 
4.9 
5.1 

8.1 

4.8 
4.6 

6.1 
6.7 
6.8 
5.4 
4.5 

6.3 
5.7 
5.9 
6.1 
4.5 
6.7 
5.6 
6.2 

5.2 
6.2 

5.8 
5.6 

2.8 

8.9 
4.2 

5.5 
6.8 
7.3 
6.6 
5.2 

6.0 

Detroit 

5.7 

Bscanaba 

Grand  Uftven 

5.3 
G  1 

Lansing. 

5  4 

Maclclnaw  City 

Marquette.. 

5.6 
5.7 

Port  Huron 

6.8 

Minnesota: 

Dulath 

4.8 

Moorbead 

5  8 

Saint  Paul 

5.4 

!  aint  Vincent. 

4  7 

Mis!>^i8s{ppl : 

Vicksbunr... 

4  4 

University* 

Missouri: 

Lamar 

4.1 

Saint  Louia» 

4  3 

Montana: 

Aaainaboine,  Port.... 

Custer,  Fort ~ 

Helena..... 

4.8 
4.8 
4.9 

Maginnis.  Fort 

5.2 

Poplar  River , ..... 

Nebiaaka: 

Cretes 

4.0 

North  Platta 

8.1 
4.8 
4.4 

4.8 

8.9 
4.8 
8.7 

5.7 

8.9 
4.8 
4.5 

2.9 

6.8 

3.8 

4.8 

2.0 
1.7 

4.8 
6.4 
5.4 

4.8 

4.8 
4.8 

4.8 

8.4 
2.0 

8.8 
8.8 
8.8 

2.8 

4.8 
4.0 

2.6 

3.2 
2.1 

4.2 
6.5 
4.4 

2.9 

6.4 
4.4 

3.6 

3.6 
2.9 

3.7 

Omaha 

Valentine .. 

Nevada: 

Winnemuoca 

4.6 
4.3 

2  9 

New  Hampahire : 

Manohester^...M.. ....... 

Mount  Washington^ 
New  Jersey: 

Atlantic  City 

4.8 

4.4 

2.0 
L3 

8.9 

4.8 

8.1 
2.6 

4.8 

New  Mexico : 

Santa  F6 

8.1 

Stanton,  ForL 

2.6 

>  Obaervatlooa  began  May,  1887. 
'Observations  began  June,  1887. 
■Obssrnitioiis  began  July,  1887. 


^Observations  began  March,  1887. 
■Closed  Ootober  1, 1887. 
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Average  eUmdinesa^  scale  0  to  10,  at  staiiant  of  the  Signed  Service^  etc.— Oontiaaed. 


SUiions. 

« 

0 

3i 

• 

1 

a 

a- 

-1 

1 

1 

• 

1 

-^l 

i 

1 

1 

6.5 
6.7 
6.5 
6.9 
5.9 

4.7 
4.8 

4.7 
4.8 

8.9 
6.7 
4.2 
5.8 
6.7 

6.6 
4.9 
8.1 

6.2 
6.0 
6.2 

6.9 

4.1 
4.5 

4.0 
3.9 
2.8 
4.0 

3.1 
6.0 
6.9 

as 

2.2 
1.2 
4.2 
8.4 
4.4 
4.8 

L7 
1.9 

6.3 

November. 

• 

• 

3 

S 

< 

New  York: 

Albany 

6.5 
8.3 
6.4 

8.8 
8.8 

4.3 
4.9 
4.7 
4.6 

6.8 

7.7 
7.1 
7.1 
6.9 

6.7 
7,6 

6.8 
8.4 
8.6 

6.9 
5.2 
6.7 
5.5 

7.6 
7.6 
7.5 
7.6 
6.9 

6.7 
6.6 
5.0 
7.0 
7.5 

4.4 
3.8 
4.2 
3.7 

6.8 
5.6 
6.9 
6.1 
6.5 

7.6 
6.7 
6.4 

6.6 
6.5 
6.8 

6.8 

8.5 

6.1 
4.8 
6.1 
6.5 
6.7 

3.5 
3.6 
4.0 
3.2 

4.6 

4.7 
5.1 
4.8 
6.2 

8.0 
6.7 
6.5 

6.2 

5.6. 

4.9 

4.6 

3.1 

8.7 
4.0 
8.8 
4.3 
5.0 

6.4 
3.3 
6.3 
4.2 

4.7 
4.0 
4.8 
4.1 
4.1 

n 

4.9 

4.0 
4.2 
4.6 

8.7 

4.9 

5.8 
4.9 
4.6 
5.0 
5.5 

4.9 
4.5 
4.5 
4.6 

5.2 
4.0 
4.4 
4.4 

4.6 

6.8 
6.0 
4.1 

4.8 
6.0 
8.9 

3.8 

4.3 
4.2 

4.2 
2.7 
4.6 
4.1 

4.2 
6.0 
3.9 
2.9 
4.0 
1.6 
3.5 
8.8 
3.5 
8.5 

L7 
2.4 

4.4 

•4.6 
4.7 
4.4 

7.6 
5.5 

5.8 
4.8 
6.0 
4.7 

5.3 
5.6 
4.4 

4.6 
3.9 

6.4 
3.6 
6.6 
4.6 
8.7 

6.4 
4.6 
5.4 
5.1 

4.0 
3.1 
4.0 
3.3 
2.6 

6.1 
3.2 
1.2 

4.6 
6.6 
4.3 

4.6 

5.0 
6.1 

6.0 
5.7 
4.3 
6.1 

3.7 
'2.2 
3.0 
3.5 
2.4 
8.4 
8.1 
2.6 
1.7 
8.8 

3.1 
8.1 

4.7 

4.S 
3.6 

4.8 
4.6 
3.6 

6.8 
4.1 
5.1 
4.2 

4.0 
8.9 
3.8 
4.4 
4.3 

7.4 
2.9 
L6 

4.0 
6.1 
4.6 

4.6 

3.9 

5.1 

4.2 
4.1 
8.5 
8.5 

4.1 
2.6 
3.7 
4.0 
3.8 
4.3 
3.6 
4.9 
2.7 
6.0 

•2.4 

3.2 

7.5 

5.2 
4.7 
4.6 
5.6 
5.1 

4.8 
3.2 
3.9 
3.4 

6.6 
6.2 
6.4 
5.4 
6.1 

6.0 
4.3 
2.9 

6.8 
6.8 
6.8 

4.9 

2.5 
4.1 

4.2 
8.6 
4.8 
4.8 

4.8 
8.9 
5.0 
4.7 
4.1 
2.8 
4.1 
8.7 
8.8 
6.8 

L9 
1.9 

4.6 

6.1 
6.3 
4.5 
6.8 
6.5 

8.6 
8.7 
8.6 
2.2 

4.6 
6.8 
4.9 
4.9 
4.1 

6.2 
6.9 
6.1 

6.1 
6.2 
6.4 

4.1 

2.6 
2.9 

8.8 
8.6 
8.2 
8.2 

8.6 
4.9 
6.0 
8.1 
2.1 
L7 
3.4 
3.7 
5.4 
5.3 

2.6 

8.1 

6.3 

i'T 

8.4 

6.7 
6.8 
6.7 
6.2 
6.6 
6.6 

6.2 

6.7, 

6.0 

4.2 
3.6 

6.8 
7.6 
6.9 
8.5 
7.4 

^-6 

6.9 
6.9 
6.2 

• 

7.8 
7.7 
6^9 
6.9 
6.9 

&0 
8.4 
7.9 

7.9 
6.0 
6.9 

6.9 

6l8 

6.1 

7.1 
6.7 
6.8 
6.7 

4.4 

5.7 
6.1 
2.9 
8.4 
2.0 
6.6 
7.2 
6.1 
6.7 

2.9 
6.4 

6.5 

5.7 
5.4 

7.1 
8.2 
7.1 
7.8 
8.8 
6.9 

8.8 

.7.5 

7.2 

6.6 
i.3 

6.6 

BUflR^IO      ..••»*•--  — --.r..> 

6.6 

kTaw  Yoric  City ■ 

5.0 

Roohesler 

6.4 
6.1 

North  Carolina: 

Charlotte 

6,1 

Hattema. 

4.3 

Raleieh 

4.8 

tVilmington 

4.2 

Ohio: 

Cincinnati 

6.8 

Cleveland 

6.7 

OolUnih<M*....,-Tr r 

5.4 

Sandusky 

5.4 

Toledo 

6.S 

Orefcon : 

Astoria* 

Portland 

Boseburtfh 

8.4 
7.9 

7.9 
5.4 
7.6 

6.2 

4.6 

6.6 
7.0 

7.8 
6.0 

7.7 

6.6 

6.2 

6.7 
6.0 

Pcmnaylvania: 

Erie 

6.8 

Philadelphia 

6  4 

Pittsburgh.......... 

Rhode  Island : 

Block  Island 

5.7 
6  0 

South  Carolina : 

Charleston 

4,2 

Columbia*  

Tennessee: 

Chaltanooflra 

4.4 

8.9 
8.9 
4.9 

2.5 
8.3 

7.0 
6.5 
6.1 
6.9 

5.4 
5.1 
6.6 
3.1 
8.6 
2.1 
5.1 
6.3 
6.1 
6.7 

3.9 
6.3 

6.2 
7.1 
7.0 

6.8 
6.0 
6.6 
6.7 
5.4 
7.1 

6.1 
6.2 
6.9 

5.2 

4.6 
4.8 
3.7 
4.7 

3.0 
3.0 
3.2 
1.4 
2.4 
0.8 
3.3 
2.8 
2.3 
4.1 

2.8 
8.8 

6.2 

5.6 
6.0 
5.5 

8.1 
6.4 
6.9 
5.6 
7.5 
6.6 

4.8 
5.6 
5.5 

4.3 
3.6 

8.7 
3.4 
2.6 
3.7 

3.9 
3.7 
3.9 
1.7 
3.8 
0.8 
4.1 
8.6 
3.7 
6.7 

4.2 
4.8 

4.5 

4.9 
5.1 
6.1 

8.8 
6.1 
6.6 
6.3 
6.6 
6.7 

6.5 
6.3 
6.3 

6.8 
5.3 

5.5 
4.2 
4.5 
4.6 

5.0 
4.1 
3.7 
3.1 
3.9 
1.1 
4.0 
4.9 
8.0 
5.1 

2.8 
8.1 

3.1 

8.6 
6.1 
4.4 

7.1 
6.6 
4.7 
3.7 
6.0 
4.1 

4.0 
4.8 
4.0 

4.2 
4.5 

4.9 

MemphiB • 

4.4 
4.2 

Na0h\llle ..• 

4.7 

Texas: 

Abilene 

8.9 

Brownsville 

4.0 

Corous  Christi* 

Davis,  Fort 

1.7 
2.6 
1.4 
3.2 
8.2 
2.S 
8.0 

2.9 
6.6 

......M. 

4.8 
4.7 
6.4 

8.7 
7.9 
7.4 
5.6 
7.9 
7.3 

6.0 
5.7 

5.8 

6.4 
i 

3.0 

Elliott.  Fort. 

3.2 

El  Paso 

Galveston 

Palesti  ne mm......... 

1.9 
4.0 
4  2 

Rio  Grande  City 

San  Antonio  

3.6 
4.9 

Utah: 

Frisco 

2.7 

Salt  Lake  City 

Vermont: 

Northficld' 

Virgrinia: 

Chincoteague* 

8.8 

Lvnchburirh 

5.0 
5.0 

6.4 
2.8 
3.2 
2.5 
5.4 
1.4 

5.0 
5.2 
4.0 

4.4 

4.7 

4.7 
5.4 

6.9 
8.8 
8.1 
8.9 
5.1 
2.5 

6.3 
6.0 
5.8 

4.9 
4.4 

6.2 
4.6 

4.4 

4.8 
5.0 
4.7 
5.4 
3.4 

6.8 
6.3 
6.8 

8.6 
3.6 

4.6 
4.9 

4.9 
6.4 
6.6 
4.6 
6.6 
3.6 

6.9 
6.5 
6.6 

4.1 
8.7 

5.0 

Norfolk 

Washington  Territory : 
Canby.  Fort. 

5.0 
6.7 

Olympia. 

Port  Anirelcs 

5.7 
5  7 

Spokane  Falls........... 

6  2 

Tatoosh  Island 

Walla  Walla. 

6.8 
4.9 

Wisconsin : 

Green  Bay 

La  Crosse 

6.8 
6.8 

Milwaukee 

6.4 

Wyoming : 

Bridger,  Port 

4.7 

Cheyenne* 

*  Observations  began  fiCarch,  1887. 

*  Observations  began  June,  1887. 
"Observations  began  February,  1887. 


*  Closed  June  80, 1887. 

*  For  18  days. 

*  No  obeervatloBe. 
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APPENDIX     No.     29. 

Dates  oftkefint  and  last  kiUing  frosty  at  regular  and  voluntary  gtationa  of  the  Signal  Serv' 

ice,  U.  S,  Army,  for  the  seaiion,  of  1887-*88. 


Stotea  and  stetions. 


Alabama : 

Bermuda.. 

Florence 

Qadsden 

Mobile' ». 

Montgomery  * 

Tuflcumbia 

Arkansas: 

Ck>nwa7 

Fort  Smith  ^ 

Jersey 

Lead  Hill 

Little  Rock » 

'   Washington 

Arirona: 

Apache,  Fort  1 

Cedar  Springs 

Grant,  Fort*.. 

Holbrook 

Teviston 

Tncsoir. 

Whipple  Barracks ' 

Tuma* 

California : 

Bidwell.Fort> 

Eureka*.. 

Fresno  City  ^ 

Keeler* 

IjO0  Angeles  * 

Oroville 

RedBlufr'.. ... 

Sacramento  * 

San  Diego  * 

San  Francisco  * 

Santa  Barbara. 

Willows 

Colorado : 

Climax 

Colorado  Springs*.. 

Denver  * 

Qrand  Junction 

Husted 

Las  Animaa' 

Ix>ngmont 

Monte  Vista 

Montrose  * 

Pike's  Peak » 

Saguache 

Walden 

Connecticut: 

Middleton 

New  Haven  * 

New  I^ndon  * 

Southington 

Dakota: 

Bismarck  * 

Buford* 


Dates  of— 


First 


June   6 
May  16 

*  Used  to  designate  regular  stations  of  the  Sig- 


Oct. 

Oct. 
Oct. 
Oct. 
Oct. 
Oct. 


31 

22 
13 
31 
31 
12 


Oct. 
Nov. 
Nov, 
Oct. 
Nov.  20 
Oct.    14 


12 

19 

8 

12 


Oct.    20 

Nov.  27 
Oct,    15 

(') 
Nov.  21 
Oct.     9 
Dec.  22 

Sept.  1 
Jan.  6 
Nov.  26 
Nov.  27 
Nov.  30 
Nov.  15 
Nov.  21 
Nov.  25 

Dec. 
Jan. 
Nov. 


Last. 


31 

7 
20 


Oct.  20 
Sept.  28 
Oct.  17 
Sept.  13 
Oct.  20 
Sept.  14 
Sept.  27 
Oct.    19 

Oct.  16 
Sept.  28 

Sept.  24 
Sept.  27 
Oct.  16 
Oct.    12 


Sept.  15 
Sept.  15 


Mar.  13 
Mar.  8 
Apr.  13 
Jan.  29 
Mar.  23 
Apr.  2,) 

Mar.  21 
Mar.  29 
Apr.  28 

(') 
Mar.  22 
Mar.  29 

Apr.  29 
Mar.  28 
May  2/ 
Mar.  28 
Mar.  20 
May  28 
Jan.  12 

June  30 
Mar.  27 
Mar.  1 
Mar.  I 
Jan.  16 
Jan.  17 
Mar.  4 
Feb.  29 

Jan.  11 
Jan.  9 
Apr.    1 

{') 
Apr.  30 
May  12 
Apr.  10 
May  29 
Apr.  29 
Apr.  12 
June  23 
May  28 

(*) 
May  29 
June  28 

May  17 
May  17 
May  3 
May  17 


States  and  stations. 


pal  Service. 
'  'No record. 


Oct.  9 
Sept.  16 
Sept.  15 
Sept.  23 

Oct.  9 
Sept.  15 
Sept.  19 
Oct.    11 

Oct.    16 


31 
21 
19 
19 


21 


WAR  88— VOL  IV- 


26 


Dakotcb— Continued . 

Deadwood  * 

Garden  City 

Hifrhmore 

Huron ' 

Rapid  City  ^ 

Sully,  Fort* - 

Tollcn.Fort* 

Woonsocket 

Yankton  • 

District  of  Columbia: 

Washington  City  ' 

Florida: 

Archer .V. 

Cedar  Keys ' 

Duke 

Fort*Meade 

Homeland 

Jacksonville* 

Key  West* 

Manatee 

Pensacola* 

Sanford  ' 

Titusville* 

GeorKia : 

Athena 

Atlanta* 

Augusta  * 

Forsyth 

Savannah  * 

Idaho : 

Boi86City» 

Illinois  : 

Aledo 

Atwood 

Beasun*. 

Cairo'." 

(Chicago  * 

Eberle 

Fairtleld 

Golconda 

Greenville 

^figgsville 

Irishtown 

Lake  Forest 

Mascoutah 

Mattoon 

Melvin 

Olney  

Oswego 

Ottawa 

Paris 

Pckln 

Peoria 

Pontiao 

Rich  view 

Riley 

'Station  closed  before  last  frost  was 
pectc^. 

*  No  frost  during  the  season. 

*  Frost  every  month. 


Dates  of— 


First. 


Oct. 
Nov. 
Deo. 
Dec. 

Nov. 

(<) 

in 

Nov.  21 

(*) 
(*) 

Nov.  6 
Oct.  81 
Nov.  1 
Nov.  21 
Nov.  20 

Oct.    23 

Oct.  25 
Oct.  5 
Sept.  24 
Oct.  30 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Sept. 
Nov.  20 
Sept.  24 
Oct.  25 
Sept.  23 
Oct.  5 
Oct.  5 
Sept.  24 
Oct.  5 
Oct.  25 
Sept.  16 
Oct.  12 
Oct.  .  5 


11 
12 
12 
12 
12 
12 
25 
24 


May  14 

May  16 

May  18 
Apr.  7 
June  1 
May  16 
May  12 

Apr.  26 

Mar.  28 
Mar.  12 
Feb.  27 
Dec.  19 

(*) 
Feb.  29 

<? 
(*) 
Feb  28 

^!> 
(^) 

Apr.  25 
Mar.  23 
Mar.  16 

(») 
Mar.  23 

May  II 

Apr.  24 
-May  15 
May  14 
Mar.  30 
May  15 
Apr.  14 
May  15 
May  15 
Apr.  29 
Apr.  25 
Mar.  22 
May  1 
Apr.  20 
Apr.  23 

May  15 
Apr.  25 
M^y  13 
Apr.  20 
May  14 
Mar.  28 
May  19 
Mar.  29 
May  13 

to  be  ex- 
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IkUea  of  the  first  and  last  ktlling  frost,  at  regular  and  voliuUary  stations  of  the  Signal  Sert- 

ioSy  U.  8,  Armyf  etc, — ContinQed. 


States  fuid  fltaliona. 


•  ••••••••»■  •••••••«*  •••••• 


Oct. 
Oct. 
Oct. 
Oct. 

Sept. 


b 

12 
12 
12 
24 


lUinoiB— Clontinued. 

Kockford Oct.     5 

Sandwich Nov.  28 

South  Evanston ».... 

Springfield  » I 

Sumner 

\Vat«©ka •. 

Windsor 

Woodstock 
Indiana : 

Blue  Lick 

Columbia  City, 

Columbus 

Conneraville.... 

Farmland , 

Indianapolis  ^. 

JeQ'ersonville .. 

Mount  Vernon, 

Rockville 

Salem 

Suuman  , 

Indian  Territory : 

Sill,  Fort » 

Iowa: 

Ames 

Bancroft 

Cedar  Rapids .. 

Clarinda. 

Davenport ' 

Des  Moines '.... 

Dubuque  * 

Elkader 

Glenwood 

Keokuk* 

Monticello 

Muscatine 

Osceola. 

Oskaloosa 

Kansas: 

Allison O 

Belleville Oct. 

Cawker  City Oct. 

Concordia  * Oct. 

Dodgo  City  » Oct 

Kl  Dorado Oct. 

Enfi:lewood  Oct. 

Globe Oct. 

I.<eavehworth  * Oct. 

Manhattan Oct. 

Morse Sept.  20 

Nebo Oct.    12 

Rome Oct. 

Salina Oct. 

Sedan Nov. 

Topektt ' Oct. 

Wakefield „ Oct. 

Yates  Center Oct. 

Kentucky : 

Bowl inp:  Green Sept  2i 

Frankfort Sept.  24 

Lexiuf>:ton> Oct.    31 

Louisville* Oct.   22 

Louisiana : 

Grand  Coteau 

Liberty  Hill... 

Mandeville i  Sept.  21 

New  Iberia '        (») 

New  Orleans* i  Dec.  29 

Shreveport* ,  Oct.    13 


Dates  of— 


First. 


Sept.  24 

Oct.  25 
Sept.  24 
Sept.  24 
Sept.  21 
Sept.  24 
Oct.  12 
Oct.  12 
Sept.  24 
Sept.  23 
Sept.  24 
Oct.   22 

Oct.   27 

(') 
Sept.  23 

Sept.  24 
Oct.  10 
Oct.  12 
Oct.  12 
Oct.  5 
Sept.  23 
Oct.  3 
Oct.  12 
Sept.  24 
Oct.     5 

(') 
Oct.    U 


10 
11 
21 
21 
11 
23 
24 
12 
11 


25 
11 
19 
12 
U 
12 


Nov. 


29 


Vidulia 
Maine : 

East  port ' 

Gardiner 

Lewiston. 

Orono '  Sept. 

PortJand  ' ; '■  Oct. 


Oct. 

Sept. 

Oct. 


15 
24 
12 
24 
13 


Last. 


Apr. 

(*) 
May 
May 
Apr. 
May 
June 
May 

Mar. 
May 
May 
May 
May 
Apr. 
May 
Apr. 
May 
May 
Apr. 


ao 

16 

m 

24 

13 

1 

13 

28 
14 
15 
15 
20 
3 
15 
25 
15 
20 
21 


Mar.  29 


May 
June 
May 
May 

May 

Apr. 

May 

May 

May 

Apr. 

May 

May 

June 

May 

Apr. 
Apr. 
Apr. 
Mar. 
Apr. 
Apr. 
Apr. 
Apr. 
Apr. 
May 
Apr. 
May 
Apr. 
May 
Mar. 
May 
May 
Mar. 

May 
May 

Mar. 
May 

Jan. 
Mar. 
Feb. 
Feb. 
Dec. 
Mar. 
Mar. 

Apr. 
^fay 

May 
May 
Mar. 


19 
2 
19 
15 
13 
20 
19 
19 
14 
20 
13 
16 
1 
14 

29 
20 
30 
28 
30 
30 
30 
20 
20 
19 
30 
19 
30 
14 
29 
19 
19 
29 

18 
15 
30 
15 

19 
22 
28 
28 
30 
11 
22 

26 
4 

3 
22 
11 


States  and  stations. 


■  ••• ••■«•••••  •••••• 


Maryland : 

Baltimore' 

Barren  CYcck...,, 

Gaithersburg  .... 
Massachusetts: 

Amherst 

Blue  Hill 

Boston ' 

Dudley 

Fitcliburg 

Nantucket* 

Somerset 

Westborough. .... 

Wood's  Holi*.... 
Michigan : 

Adrian 

Alpena' 

Detroit* 

Escanaba* 

Grand  Haven  *... 

QreenviUe  

Hanover.... 

Hart 

Hudson 

Ing^ls ». 

Kalamazoo 

I^  using' 

Mackinaw  City  * ~ 

Marquette' 

Port  Huron '.......... 

Saint  John's 

Saint  Louis 

Minnesota: 

Delano ...:... 

Duluth' 

Grand  Meadow 

Moorhead ' 

Morris 

Red  Wing 

Rolling  Green 

Saint  Paul  * 

Saint  Vincent' 

Mississippi: 

University  * 

Vicksburg  * • 

Missouri:  -. 

Fayette .«. 

Ironton 

KirksviUe .- 

Lamar  * 

Lexington 

Mexico 

Oregon  

Saint  Charles. 

Saint  Louis' 

Shelbina 

Springfield  * 

Steelville 

Modtana : 

Assinaboine,  Fort' 

Custer,  Fort* - 

Helena* 

Maginnis,  Fort  • 

Poplar  River' 

Virginia  City 

Nebraska : 

Brownsville 

Crete* 

Do  Soto 

Fairbury 

Falls  Ciiy 

Fremont 

Genoa 

Nebraska  City 

North  Platte* 

Omaha' 


'  Vsed  to  designate  regular  staUona  ot  Ihe^SicnaVGeTvlce. 

*  Station  oloMd  befgre  \aft\.  ttoftV  \im^  \a\)%  «x.vvft«^ 


Dates  of-- 


First 


Get.  31 
Sept.  25 
Oct.    20 

Sept.  17 
Aug.  8 
Oct.  13 
Sept.  24 
Oct.  12 
Nov.  5 
Oct.  15 
Sept.  17 
Nov.    6 

Oct.  14 
Sept.  16 
Oct.  22 
Sept.  10 
Sept.  24 
Oct.  15 
Oct.   19 

Sepu'  7 
Sept.  4 
Oct.  25 
Sept.  24 
Sept.  24 
Sept.  16 
Sept.  26 
Sept.  24 
Sept.  21 

Sept.JO 
Oct.     5 

(•) 
Sept.  10 
Sept.  23 
Sept.  23 
Oct.  4 
Oct.  6 
Aug.  24 


Ooi. 
Oct. 


31 
81 


Sept.  24 
Sept.  24 
Oct.  24 
Got.  12 
Oct.  12 
Oct.  12 
Oct.    U 

Nov.  19 
Oct. 
Oct 
Oct 


12 
12 
12 


Oct  8 
Oct.  8 
Sept  23 

Sept  IS 
Sept  15 
Oct.     2 


Oct 

Oct 

Oct 

Oct. 

Oct 

Oct 

Oct. 

Oct 

Sept  28 

Oct    12 


12 
11 
12 
12 
11 
24 
11 
18 


Mar.  19 
May    8 

May  8 
May  3 
Apr.  35 

Apr.  25 
Apr.  10 
ftfay    3 

May  18 
Apr.  26 

May  I 
Apr.  21 
May  14 

J*)  {•) 
May  25 
May  1 
May  20 
May  21 
May  2 
May  6 
Apr.  12 
Apr.  25 
&Iar.90 
Blay  2 
May  16 
Apr.  17 
May  16 

May  19 
Bfey  16 
May  17 
Jane  1 
May  14 
May  19 
May  14 
May  18 
June  A 

Feb.  IS 
Mar.  22 

May  14 
May  15 
Apr.  19 
Apr.  30 

(») 
Anr.  20 
May  14 
Mar.  29 
Mar.  14 

May  1 
May  14 

Apr.  29 
May  13 
May  8 
June  24 
Apr.  19 
May  17 

Apr.  80 
May  14 
Apr.  90 
May  14 

Apr.  20 
Apr.  12 
Apr.  30 
Apr.  90 
May  18 
Apr.  90 


*Nq  record. 
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Data  pf  thefint  and  Uui  kUUng  fro&i^  ai  regular  and  voluntary  stationa  of  the  Signal  SerV' 

iee^  U,  8.  Army,  etc, — Continued. 


BtAtes  and  stetions. 


Nebraakft— ConUnued. 

Bavenna....,....^ „.,. 

Syraoofle ^. 

Tecumaeh....M 

Valentine  * 

Wc  eplng  Waters........... 

Nevada: 

Canon  City 

Winnemucca ' 

Kew  Bampflhire: 

Concord 

Manchester^ 

Moant  Washington  >...... 

New  Jersey : 

Atlantic  City 

Beverly 

Billinfpport 

Borden  town 

Clayton. 

Dover 

Egg  Harbor 

GiUette «. 

Hopewell 

Imlasrston 

Locktown 

Seadington 

South  Orange 

Union 

New.  Mexico: 

Gallinas  ^ring 

Las  Vefgtm 

Stanton,  Fort^ 

New  York : 

Albany* 

Auburn 

Brooklyn 

Buffalo* 

Carmel 

Cooperstown 

Eden 

Factoryville • 

Humpbrey 

New  York  City* 

Oswego* 

Rochester  *.. 

Savona.. 

Utica 

North  Carolina : 

Charlotte* 

Hatteraa* 

Monroe 

Mt.  Pleasant 

,       Baleigh* 

Salisbury 

Tar  borough 

Weldon 

Wilmington  K 

Ohio: 

BangorviUe 

Bellevue 

Celina 

Cincinnati  *  _ 

Clarksville 

Cleveland  *... 

Collinwood 

Columbus 

Garrettsville 

Greenville 

Jefferson 

Napoleon 

North  Lewisburgh 

Sandusky ' 

Tiffin 

Toledo  » 

Wauseon .., 

Voungstown 


of- 


Fiilst. 


•••••«w •••••• 


Oct.  8 
Oct.   U 

(«) 
Sept.  28 

Sept.  23 

(>) 
Aug.  31 

Sept.  24 

Sept.  24 

(*) 

Nov.  21 
Oct.  16 
Oct.  13 
Sept.  25 
Ocl.  12 
Sept.  17 
Nov.  2 
Nov.  8 
Sept.  26 
Sept.  26 
Oct.  12 
Sept  17 
Oct.  22 
Sept  17 

Oct.  20 
Sept  28 
Oct    19 


15 

15 

1 

15 


Oct. 
Oct 
Oct 
Oct. 
Sept  25 
Sept  17 
Sept  28 
Sept  18 
Sept  17 
Oct.  23 
Oct.  15 
Sept  26 
Sept  26 
Aug.    8 

Oct  16 
Deo.  29 
Sept  25 
Oct  6 
Nov.  2 
Sept  25 
Nov.  13 
Nov.  0 
Nov.    2 

Sept.  26 

Oct  12 
Oct  22 
Sept  24 
Oct  22 
Oct  25 
Oct  12 
Sept  26 
Sept  24 
Oct  16 
Sept  17 
Oct  15 
Oct  15 
Oct.  18 
Oct    15 


Last. 


May  14 

Mar.  26 
May  12 
June  2 


May 

May 

May 
May 

ft 


21 
5 

8 
3 


Apr. 
May 
Apr. 
May 
Apr. 
May 
Apr. 

^% 

May 

May  21 
May  17 
Apr. 
May 


25 

17 

26 

8 

26 

17 

9 

8 


21 


22 
5 


Apr. 
May 
Apr. 


1 
29 
29 

24 


13 

25 

9 


Apr. 

Apr. 
Apr. 
Apr. 

(') 
June  8 
May  17 
July  16 
Apr.  13 
Apr. 
Apr. 

liay 


25 

25 


Apr. 
Mar. 
May 

Apr. 
Apr. 
Apr. 
Jan. 
Apr. 
Mar. 


8 

26 
'7 
15 
26 
26 
26 
3 
26 
10 


June  8 
June  12 


Apr. 
Mar. 
Apr. 
Apr. 

(*) 
Apr. 
May 
Apr. 
Apr. 
May 
May 
Mar. 
Apr. 
Apr. 
May 


12 
18 
25 
25 

25 
21 
24 
25 
2 

20 
18 
20 
24 
20 


n 


Dates  of— 


States  and  stations. 


Oregon : 

Albany 

Astoria* 

Baudon 

East  Portland 

Eola 

McMinnville 

Portland  * 

Roeeburgh  * 

Yaquina 

Pennsylvania: 

Corry 

Dy  berry 

Erie* -.... 

Franklin.. 

Holidaysburg 

Huntingdon 

New  Bloomfleld ... 

Quakertown 

Philadelphia  * 

Phillipsburgh 


Nov.   9 

Nov.  21 
Nov.  13 
Oct  22 
Nov.  21 


Sept  24 

Oct.   13 

Oct 

Oct 

Oct 

Oct 


13 
12 
31 

12 


Sept  17 
Sept  17 

*  Used  to  designate  regular  stations  of  the  Signal  Service. 

*  Station  closed  before  }•»%  firoA^  wm  \o  l>e  expeoted. 


Pittaburgh 

Pottstown 

York 

Bhode  Island : 

Block  Island  * 

South  Carolina : 

*  Charleston  * 

Columbia' 

Newberry , 

Statesbuigh 

Tennessee : 

Ashwood , 

Chattanooga  * 

Knozville*.. , 

Memphis* 

Milan 

Nashville ' «... 

Biddleton 

Texas : 

AbUene  * 

Austin 

Brownsville  *.. 

Cedar  Hill 

Cleburne 

Comanche ~... 

Corpus  Chrtsti  * ... 

Corsioana 

Davis,  Fort* 

Decatur 

Elliott  Fort* 

El  Paso* 

Galveston* 

New  Ulm 

Palestine* 

Rio  Grande  City  * 

San  Antonio  * 

Utah: 

Frisco* -... 

Salt  Lake  City*... 
Vermont: 

Burlington- 

Charlotte 

Lunenburgb 

Manchester* 

Northfleld  * 

Virginia: 

Dale  Enterprise... 

Lynchburgn* 

Norfolk  * 

Rappahannock  ... 
Wanhington : 

Canby.  Fort*  

Blakeley 

Olympia  * 

Port  Angeles* 

*  No  record. 

« Ftoal  wwt  tannttu 


First 


Oct  28 
Nov.  16 
Sept  12 
Nov.   6 

Oct  24 
Oct  23 
Nov.  16 

Sept  17 
S«|>t  18 
Oct.   12 


S 


Sept  24 
Sept  24 
Sept  17 
Oct  16 
Aug.  80 
Oct  15 
Oct.    13 


Sept  25 

Oct  22 
Nov.  28 
Deo.  21 
Nov.  20 
Oct   21 

{*) 
Dec  21 

Nov.  11 
Oct.  29 
Nov.  U 
Oct  24 
Nov.  15 
Dec.  22 
Nov.  28 
Deo.  12 
Dec.  21 
Nov.  28 

Nov.  24 
Oct  18 

Sept  17 
OiL  15 
Sept  21 
Oct  15 
Sept  11 

Sept  25 
Oct.  15 
Oct   23 

Sept  26 

Nov.  17 
Nov.  16 
Oct  24 
Oct    19 


Last 


Mar.  10 
Mar.  9 
Apr.  10 
May  10 
Apr.  U 
May  5 
Apr.  9- 
Apr.  9 
Mar.   9 

May  21 
June  4 
Apr.  25 
Apr.  25 
May  17 

(*) 
May  17 
May  17 
Mar.  19 
May  22 
May  17 
May  8 
Apr.  21 

Apr.  13 

Mar.  23 
Mar.  9 
May  15 
Mar.  23 

Apr.  25 
Mar.  23 
Mar.  23 
Mar.  22 
Mar.  8 
Mar.  23 
May  15 

Mar.  7 
Feb.  22 
Jan.  17 
Mar.  21 
Apr.  80 
Sfay  28 
Dec.  21 
Mar.  29 
Feb.  25 
Mar.  21 
Mar.  29 
Mar.  20 
Jan.  2 
Feb.  12 
Mar.  29 
Deo.  25 
Jan.    2 

Apr.    5 

Apr.    8 

May  8 
Apr.  26 
May    S 

May  17 

Apr.  26 
Apr.  26 

(«) 

Mar.  7 
Mar.  26 
Apr.  16 
Apr.  27 
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J)ate9  of  the  first  and  last  kUlinj  frosty  at  regular  and  voluntary  stations  of  the  Signal  8erv 

icCf  U.  S.  Army^  etc — Continued. 


• 

states  and  Btations. 

4 

Dates  of- 

Dates  of— 

First. 

1 

Last. 

First 

Last 

Wasliing:ton'— Continued. 
SDokane  Falls  * 

Sept.  20 
Jan.    8 
Oct   28 

Sept  24 
Sept  26 

Sept  16 
Oct     4 

Apr.  17 
Mar.    8 
Mar.  20 

May  17 
Apr.  26 

June  3 
May  15 
May  15 

Wisconsin — Continued. 

Green  Bay  » ...- ^ 

Irfi  Crosse  * 

Mani  towoc 

• 

Sept  16 
Oct     5 
Oct    21 
Oct    12 
Aug.  24 

Oc^     7 

Sept  27 

(») 

May  16 
May  14 

May  16 
Mav  19 

^Wooah  Island' 

Walla  Walla » 

West  Virginia:    , 

Middlebrook# .'. 

Milwaukee* 

Wauoousta 

Wyoming: 

Bridffer.  Fort ' 

Parkeraburgph 

Wisconsin : 

May  28 
May  18 
May  17 

I>enster 

Clieyenne  * 

FonddiiliaCw 

McKioney.Fort  * 

Fredonia 

1  Used  to  designate  refcular  stations  of  the  Signal  Serrlosi. 


*Noreoord. 
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APPENDIX    No.    30. 

MeanrdaUtfe  kumidUf  nittaUom  of  the  Signal  Senriee^  U.&Armjf^  for  eoeh  moiUk,  andthe 

year  1887. 


Stationa. 


■••••••••• 


' •••••»•••••• 


Alabamft: 

Uobilo... ......  ..•..•M* 

Montgomery. 
AlaakA :    . 

Sitka* 

Arizona: 

Apadie,  Fortu 

Grant,  Fort..... 

Thomas,  Fort* 

Whipple 

Yuma 

Arkanaaa: 

Fort  Smith 

Little  Rock.... 
California : 

Bid  well,  Fort. 

Eureka. 

Fresno  City*... 

Keeler « 

Los  Angeles... 

Bed  Bluff. 

SacT^ento 

San  l>iego 

San  Franoiaoo 

Colorado : 

Colorado  Springs*... 

Denver 

Las  Animas 

Montrose  ^ 

jriKe  s  A  eas. *......«.•« 

Connecticut: 

New  Haven 

New  London 

Dakota: 

Bismarck 

Buford,  Fort...... 

Dead  wood.. 

Huron 

Sully,  Fort 

Tottcn.Fort 

Tankton 

District  of  Columbia: 

Washington  City ... 
Florida : 

Cedar  Kevs 

'Jacksonville 

Key  West 

Pcnsacola 

Sanford* 

Titusville« 

Georgia: 

Atlanta 

Augusta 

Savannah 

Idaho: 

Bois6  City ., 

Illinois: 

Cairo 

Chicago 

Springfield 


I 


78.9 
73.8 

72.2 

47.1 
87.4 
64.8 
54.2 
47.0 

70.8 
67.4 

88.0 
80.0 


46.2 
66,8 
64.6 
73.8 
69.7 
74.8 


63.6 
70.1 
67.1 
88.0 

77.2 
79.7 

96.8 
89.0 
79.8 
76.4 
72.2 
79.8 
74.8 

67.9 

85. 1 
82.6 
88.2 
78.4 
74.4 


61.5 
77.9 

74.0 

S7.8 
60.1 
66.7 
66.7 
66.8 

78.8 
72.6 

89.1 
85.4 


60.2 
8L5 
72.4 
76.7 
76.1 
75.7 


5L1 
65.1 
60.6 
83.2 

72.0 
78.0 

92.9 
86.6 
75.6 
78.8 
69.5 
79.8 
74.6 

70.6 

87.0 
83.5 
78.7 
85.0 
79.2 


73.2 
78.2 
09.6 

76.6 

69.0 
78.9 
69.9 


86.4 
83.7 
80.0 

76.7 

75.4 
88.3 
72.9 


60.8 
64.9 

78.6 

36.4 
27.5 
49.0 
51.4 
60.1 

78.2 
67.0 

62.2 
83.6 


80.1 
78.5 
57.6 
67.6 
79.1 
76.0 


43.1 
62.1 
47.1 
74.1 

63.1 
72.7 

85.9 
T7.4 
69.4 
73.7 
73.9 
79.9 
74.8 

59.6 

73.4 
74.2 
74.8 
74.4 
70.4 


6&5 
6L6 

72.0 

42.5 
82.0 


64.8 
64.5 

70.0 
65.6 

62.4 
86.8 


86.3 
78.9 
47.9 
65.5 
76.8 
71.6 


77.1 
74.4 
G0.1 

69.6 

61.1 
74.8 
67.0 


47.1 
78.2 
48.7 
80.1 

60.5 
69.7 

68.7 
65.2 
7L5 
61.3 
70.0 
78.2 
69.2 

61.7 

78.4 
73.2 
77.2 
74.3 
73.5 


74.5 
60.2 

78.4 

81.6 
24.4 


57.8 
59.1 

72.8 
77.8 

53.2 
84.7 


84.1 
72.9 
48.8 
62.9 
78.9 
75.4 


50.5 
65.3 
68.4 

55.8 

57.8 
62.2 
62.8 


47.4 
60.4 
85.7 
79.8 

68.2 
76.2 

66.4 
55.2 
67.8 
57.1 
56.6 
64.1 
66.0 

69.3 

75.6 
73.6 
72.3 
75.8 
74.7 


76.9 
66.8 

76.4 

84.7 
26.7 


57.5 
43.4 

70.1 
77.8 

54.8 
86.8 


64.7 
69.6 
78.0 

52.4 

73.6 
67.9 
68.2 


83.7 
78.5 
84.4 
59.2 
80.5 
75.5 


48.8 
70.4 
80.8 
78.6 

78.9 
79.1 

63.8 
61.0 
67.8 
65.5 
62.1 
67.9 
72.4 

68.0 

77.6 
75.6 
80.9 
73.8 
78.8 
84  0 

62.8 
67.6 
77.0 

66.7 

70.7 
70.0 
70.0 


! 


80.8 
79.9 

85.4 

60.9 
40.1 


64.4 
45.1 

70.7 
72.8 

43.8 
90.4 


81.0 
82.7 
85.8 
59.1 
81.2 
88.2 

60.5 
62.8 
61.6 
44.8 
60.4 

81.6 
84.2 

67.2 
62.8 
72.9 
65.3 
60.4 
75.0 
78.0 

71.9 

76.6 
76.3 
74.9 
78.5 


83.5 

77.4 
76.6 
81.1 

39.1 

71.5 
67.0 
69.8 


78.0 
78.1 

88.9 

64.9 
48.5 


65.0 
49.2 

74.9 
67.9 

47.2 
87.4 


22.2 
80.9 
84.8 
60.7 
79.6 
8L9 

59.7 
54.6 
62.9 
48.7 
70.0 

78.1 
78.9 

78.9 
70.8 
80.4 
72.4 
71.8 
75.9 
76.6 

72.8 

74.8 
78.7 
75.9 
75.5 


74.2 
64.7 

80.7 

68.6 
44.1 


75.9 
09.6 


59.9 
40.4 


70.0 
56.1 

72.1 
64.0 

62.7 
89.1 
49.1 
83.3 
82.0 
82.5 
53.8 
83.7 
75.0 

57.8 
60.0  156.0 
57.2  53.7 

58.7  sao 

77.4  76.8 


I 


74.8 
64.8 


60.4 
88.6 


62.8 
48.3^ 

64.9 
59.2 

60.5 
88.8 
60.3 
88.0 
72.7 
26.9 
46.0 
72.4 
65.0 

58.8 


81.2 

72.6 
79.3 
78.8 

40.4 

68.8 
67.9 
61.4 


76.0 
77.8 

69.6 
62.3 
78.5 
67.1 
62.5 
71.4 
80.3 

72.9 

76.8 
80.5 
77.0 
78.6 


80.5 

61.8 
68.9 
81.8 

45.8 

68.1 
71.8 


i 
I 


.1 
r72.0 


69.4 
47.6 


7L2 
75.6 

71.5 
67.0 
79.8 
61.8 
63.1 
72.3 
68.1 

65.9 

77. 0 
80.0 
80.5 
75.8 


66.6 
57.2 

SO.  6 
50  8 

75.8 
88.4 
64.8 
42.7 
78.1 
46.5 
62.8 
76:8 
77. 6 

80.1 
52.0 
45.6 
^.8 
61.7 

70.4 
78.7 

n.4 

7a7 
78.1 
68.4 
61.1 
75.7 
66.8 

60.1 

75.1 
79.0 
T7.6 

74.7 


80.4 

65.4 
72.8 
80.2 

51.0 

62.8 
70.5 


70.8 
66.5 

73.2 
75.6 

84.8 
89.9 
78.2 
45.4 
74.4 
67.4 
77. 6 
70.7 
75.1 

59.5 
S2.0 
68.5 
63.6 
74.2 

78.8 
75.8 

87.7 
81.2 
79.6 
77.4 
80.1 
88.8 
78.8 

69.7 

82.7 
84.8 
80.5 
82.2 


75.8 

59.9 
68.7 
78.8 

60l4 


79.2 

72.9 
70.4 
77. 8 

75.8 


*  Station  closed  September  30, 1887. 
'  Observations  b<^:an  August  16, 1887. 
•Clo0edJuna3O,1887. 


69.0  ,66.9 

"Station  closed. 

^Observations  began  July  1^1887. 


70.8 
78.4 
75.4 


0 

a 

4 


76.9 
70.2 

62.8 
87.7 


62.5 
53.6 

71.4 
68.9 

64.9 
87.5 


36.9 
77.3 
47.0 
68.7 
76.5 
75.4 


5L2 
6L2 
60.7 
75.2 

72.6 
76,7 

76.2 
70.7 
74.6 
67.9 
66.9 
75.8 
72.9 

67.5 

78.8 
78.5 
77.8 
76.8 


6&7 
78.0 
75.0 

57.5 

66.9 
72.0 
68.0 
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Mean  relative  humidity  at  ttatUms  of  the  Signal  Service,  U.  S,  Army,  etc — ^Continued. 


StatioDB. 


'  •••••••••4« 


Indiana: 

IndianapollB 
Indian  Territory : 

Sill,  Fort «»•...... 

Iowa: 

Davenport  ....m...«... 

Des  Moinea..M.....~.. 

Dubuque^ m.. 

Kansas: 

Ck>ncordia 

Dodge  City 

Leavenworth. ».. 

Topeka^ 

Kentucky : 

LouisviUe 

Louisiana: 

New  Orleana 

Shreveport. 

Maine : 

Eastport 

Portland 

Maryland : 

Baltimore 

Massacbosetts: 

Boston >» 

Nantucket 

Wood's  Holl» 

Michigan : 

Alpena 

J>etroit 

Bscanaba. 

Grand  Haven 

Lansing 

Mackinaw  City 

Marquette 

Port  Huron 

Minnesota : 

Duluth 

Moorhead 

Saint  Paul 

Saint  Vincent 

Mississippi : 

VicksDurg.~ 

University'. 

Missouri : 

Lamar 

Saint  Louis 

Montana: 

Assinaboine,  Fort... 

Custer,  Fort 

Helena. 

Maginnfs,  Fort.. 

Poplar  River. 

Nebraska : 

Crete* 

North  Platte 

Omaha 

Valentine 

Nevada: 

Winnemuoca. 

New  Hampshire : 

Manchester* 

Mount  Washington* 
New  Jersey : 

Atlantic  City 

New  Mexico : 

Santa  F6 

Stanton,  Fort 

New  York : 

All>any 

New  York  Cuy 

Obwego 

ilochestcr 


t 
a 

I 


TT-O 

49.  S 

79.2 
81.8 
09.8 
78.7 

70.7 
68.6 
70.  S 


70.2 

73.8 
7L2 

79.9 
82.9 

68.4 

78.1 
84.6 


81.8 

68.8 

82.8 
83.1 
75.9 
82.8 

77.8 
65.7 
75.2 


83.6 
7L9 
79.8 
80.9 
80.8 
68.8 
76.2 
76.8 

79,6 
78.0 
77.7 
79.6 

64.8 


65.1 
66.9 

63.9 
80.2 
72.9 
70.7 
76.7 


77.9 
67.8 
76.7 

66.8 


93.1 

81.6 

53.2 
57.2 


74.7 
83.6 
70. 

82. 


0 


84.0 


74.1 

8L8 
78.0 

73.8 
76.4 

70.5 

69.4 
83.6 


67.4 

48.2 

71.8 
71.8 
75.2 
72.1 

66.5 
608 
62.1 


83.5 
78.6 
78.5 
8L7 
81.7 
69.0 
76.9 
77.7 

82.2 
74.3 
80.0 
83.6 

72.7 


60.1 

70.1 
68.2 

78.2 
72.0 

60.7 

65.8 
81.5 


i 


69.6 

09.8 

56.8 
58.5 
63.6 
59.9 

67.8 
55.4 
58.8 


78.4 
76.2 
74.3 
68.9 
77.6 
63.0 
77.6 
77.9 

74.8 
73.5 
75.7 
85.0 

6L1 


74.7 
70.2 

60.2 
79.4 
78.6 
68.9 
78.9 


76.8 
8L5 
67.8 

65.4 


93.9 

82.6 

57.6 
59.9 

76.9 
84.0 
68.1 
80.5 
84.5 


59.5 
69.9 

56.9 
69.4 
7L2 

56.7 
71.2 


55.8 

66!6 

72.2 
62.8 

08.9 

62.2 
76.5 


79.3 
71.0 
83.9 
64.3 
67.8 
77.3 
77.5 
75.1 

74.0 
78.5 
70.6 
85.3 

59.0 


69.5 
69.8 
55.1 

41.4 

75.4 
92.0 

80.0 

41.3 
50.5 

75.7 
81.7 
61.3 
73.1 
78.9 


54.3 
48.0 

48.8 
60.1 
70.3 
56.8 
68.3 


I 


67.4 

66.6 

59.6 
69.0 
64.4 
66.5 

61,0 
6L1 
65.3 


65.9 
61.8 
56.7 

46.9 

65.0 
89.6 

82.6 

39.6 
43.3 

71.2 
72.8 
55.9 
65.0 
63.4 


'  Observations  began  June  1,1887. 
'Observations  began  May  1,  \9iSl, 
'Observations  began  June,  18)¥7. 


68.8 

74.6 
71.1 

80.7 
68.0 

67.1 

67.6 
76.8 
80.7 

75.5 
66.4 
76.5 
66.5 
72.2 
76.9 
72.7 
76.8 

73.8 
62.9 
62.8 
80.4 

72.2 


TO.  6 
62.8 

41.0 
50.7 
72.6 
41.4 
62.4 


61.9 
67.1 
56.4 

36.0 

59.9 
77. 6 

84.8 

89.9 
60.8 

73.6 
65.6 
63.8 
69.6 
66.7 


09.2 

« 

7LS 

64.0 
67.4 
66.5 
66.8 

68.2 
64.1 
72.2 
72.8 

58.1 

79.4 
7L8 

80.8 
75.0 

65.2 

71.7 
81.8 
84.6 

79.0 
71.1 
76.8 
70.8 
76.9 
81.8 
79.6 
78.6 

80.1 
70.0 
73.7 
76.0 

72.0 
76.0 

68.0 
58.8 

61.2 
55.9 
74.9 
55.0 
66.4 


69.9 
68.4 
60.8 

40.0 

71.7 
88.7 

84.0 

42.7 
61.0 

68.7 
75.5 
69.5 
8L5 

77.7 


»7.0 

67.6 

60.5 
61.6 
64.2 
60.1 

59.0 
55.1 
64.8 
65.8 

6L6 

81.8 
77.0 

88.  d 
79.9 

70.1 

77.0 
85.9 
90.2 

77.0 
65.0 
76.1 
71.2 
76.8 
78.8 
77.5 
73.4 

76.2 
78.1 
70.7 
8L1 

80.9 
85.1 

67.6 
57.1 

53.2 
48.8 
54.4 
57.1 
69.0 

65.6^ 
67.9 
64.5 
60.1 

30.2 

77.4 
90.4. 

87.2 

47.5 
67.4 

71.9 
71.0 
74.0 
79.* 
70.0 


i 

a 


5a6    65.1 


04.1 

61.8 
63.9 
68.9 
5^«.0 

69.0 
64.6 
73.2 
80.2 

55.8 

80.0 
74.4 

80.2 
74.6 

70.7 

74.2 
80.3 
85.0 

73.8 
65.9 
74.3 
74.4 
76.0 
69.5 
76.1 
73.0 

76.6 
77.6 
76.3 
83.2 

75.5 
72.6 

73.4 
52.2 

61.2 
50.7 
49.7 
69.7 
74.7 

71.1 
78.4 
67.8 
69.4 

24.4 

80.1 
87.6 

84.4 

49.2 
70.9 

71.2 
65.7 
69.2 
72.1 
72.8 


I 

a 
s 


71.6 

69.1 
70.7 
75.6 
64.7 

70.9 
67.0 
74.4 
80.7 

57.1 

76.8 
70.8 

79.0 

72.4 

70.0 

73.4 
78.4 
84.1 

75.7 
73.4 
73.1 
75.9 
83.4 
72.5 
72.5 
74.2 

74.1 
7L2 
78.7 
77.7 

72.8 
64.7 

78.9 
00.9 

61.4 
54.8 
48.8 
71.3 
71.1 

72.9 
74.1 
68.8 
63.5 

84.5 

81.0 
86.7 

87.0 

69.6 
75.9 

75.8 
69.5 
69.0 
70.1 


I 


59.3 

70,0 

61.8 
65.9 
70.7 
62.3 

57.0 
58.1 
64.7 
73.7 

54.9 

74.2 
72.5 

75.0 
70.9 

63.4 

76.9 
78.7 
96.1 

76.8 
72.5 
71.8 
73.5 
83.2 
76.1 
173.8 
74.8 

71.1 
68.8 
74.1 
72.0 

77.4 
72.2 


9i 

a 


60.8 

59.7 

69.1 
67.4 
4.8 
62.0 

53.4 
52.6 
65.4 

71.7 

57.1 

78.6 
72.7. 

78.8 
68.8 

50.8 

75.2 
76.7 
97.1 


4.8 
^8.7 

66.8 
68.0 


69.0 
55.6 

61.1 
65.3 
63.7 
70.7 
76.0 

64.1 
72.7 
57.6 

60.6 

42.4 
73.8 

•••••••« 

90.0 

49.1 
68.1 


67.6  175.4 
54.3  "77.4 


57.6 
58.9 
57.4 
75.5 


W^ 


2 
5 
64.6 
74.8 


78.9 

74.9 

67.6 
81. 0 
81.1 
80.3 

67.0 
71.8 
74.2 
78.6 

72.6 

81.1 
88.6 

76.3 

75.6 

67.8 

78.6 
78.9 
98.4 

88.6 
81.2 
82.0 
84.5 
85.1 
85.2 
76.0 
86.2 

75.1  79.6 
73.9  187.0 
85.4 
86.8 


79 
72 
74, 
6 
83. 
78. 
74. 
77. 


3 
8 
1 
2 
4 
3 
4 
1 


8L0 
77.0 


65.8 
67.2 
62.6 
83.6 


76.0  18O.6 


68.9 
71.0 
67.8 
57.9 

56.6 

70.S 

90.0 

46.3 
62.6 


69.4  174.6 


70.8 
70.3 
6L4 
72.5 

71.7 


83.0 
6.4 

172.6 
7L7 

76.9 

76.0 


81.6 

50.6 
61.4 


3 

0 
< 


66.0 

63.5 

67.0 
69.8 
70.8 
67.9 

65.6 
60.7 
68.4 


61.7 

78.4 
TSLl 

77.7 
73.2 

€6.0 

72.1 
80.8 


79.2 
72.1 
76.7 
74,1 
7a  7 
74.6 
75.9 
76.6 

76.4 
73.6 
76.0 
80.7 

7L4 


68,7 
00.S 

67.7 
6L8 
63.0 
64,8 
72.6 

71.4 
66.2 
68.1 

46.0 


179.0 
77.7 
71.1 
814 
82.9 


84.6 

48.8 

60.7 

73.4 
74.1 
66.6 
76.4 
74.7 


*  Observations  began  July*  1887. 
^0>Qe«TVttX\oQa  bosan  March,  1887. 
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Mean  rdoHve  hunUdUy  at  sUUions  of  the  Signal  Service,  U,  S,  Army,  etc, — Ck)ntinued. 


StAtiona. 

• 

1 

• 

• 

■  1 

9 

1 

•^ 

August. 

i 

a 
1. 

»; 

1 

70.8 
81.1 
81.2 

77.7 

.•«  4 

• 

1 
1 

65.1 
77.8 
75.7 
74.3 

1 

72.9 
87.6 
78.4 
75.4 

71.7 
77.7 
72.5 
78.6 
79.3 

89.2 
89.8 
84;  3 

81.0 
71.4 
71.1 

83.2 

80.5 
78.3 

70  A 

Annual. 

North  Carolina: 

67.3 
82.0 
76.8 
78.6 

7L4 
77.2 
69.6 
80.4 
76.9 

7a8 

84.2 
79.1 
80.7 

76.8 
82.8 
74.4 
85.4 
79.8 

68.9 
75.9 
64.8 
67.4 

67.1 
77.0 
66.8 
76.7 
69.0 

83.8 
75.8 
72.1 

78.8 
63.9 
66.7 

80.7 

68.5 

66.1 
78.5 
6L4 
68.5 

60.4 
70.4 
59.7 
66.4 
62.0 

80.8 
74.8 
67.6 

71.4 
57.8 
64.8 

78.5 

78.5 

73.0 
77.7 
70.5 
74.3 

67.3 
69.9 
64.8 
74.4 
66.4 

78.8 
63.2 
65.0 

67.9 
63.3 
66.5 

81.6 

75.1 

66.9 
83.6 
69.6 
71.4 

65.7 
78.0 
64.6 
72.9 
70.5 

70.4 
60.2 
60.3 

73.0 
G6.5 
65.8 

85.0 

77.5 
65.8 

67.4 
70.8 
67.5 
69.5 

59.4 
87.7 
81.4 
45.5 
66.6 
43.2 
75.6 
78.0 
73.0 
71.2 

80.5 
48.7 

79.6 

82.8 
7J.4 
74.8 

80.5 
75.8 
81.9 
67.4 
84.3 
48.7 

71.8 
65.2 
74.7 

49.2 
46.4 

81.7 
85.9 
80.1 
8L8 

63.2 
69.8 
62.8 
69.3 
66.3 

77.4 
61.9 
60.2 

67.5 
71.8 
62.8 

89.8 

80.6 
80.7 

78.0 
74.3 
75.6 
70.5 

53.2 

83.8 
80.4 
44.7 
59.5 
49.5 
73.8 
71.7 
66.9 
66.8 

80.9 

48.7 

81.1 

80.1 
81.1 
84.5 
88.1 

69.6 
67.2 
59.5 
66.3 
64.9 

80.4 
69.4 
65.6 

67.6 
68.9 
65.9 

84.2 

78.1 
8L9 

73.0 
72.9 
70.4 
63.2 

61.2 
83.4 
81.2 
51.3 
68,1 
59.4 
73.8 
71^4 
65:8 
71.1 

29.0 
40.0 

83.1 

70.3 
77.1 
81.8 
77.8 

58  8 

71  4 

Hatteraa.. 

81  0 

Raleigh 

WUmington. 

Ohio: 

Cincinnati 

75.3 
75.9 

64  8 

Oleveland 

Golumbua...... ...t 

71.2  6C.6  169.7 
62.8  61.4  67.2 
72  5  fifi  ."i   71  4 

72.7 
65  5 

flandnsky • 

78  4 

Oregon: 

Astoria' 

72.1 

81.1 
73.6 
60.2 

76.5 
69.7 
63.7 

82.6 

76.9 

65.2  69.3 

83.8  85.6 
78.5   82.7 

70.1 

Portland 

90.3 
84.5 

79.2 
68.6 
73.4 

86.1 

78.6 

80.0 
83.5 

82.4 
76.6 
77.0 

86.0 

84.0 

75.0 

Soeeburgh 

71.2 

77.0 
66.3 
C8.9 

80.1 

82,9 

76.6 
62.4 
68.1 

7«  1 

71  4 

Pennsylvania : 

Krfe 

Philadelphia. 

74.9 
87  2 

Pittsburgh « 

Rhode  Island : 

Block  Island 

67.9 
83  0 

South  Carolina: 

Charleston 

7."^  fi  Tn  A 

77  0 

Columbia^ 

73.8  76.0  fi8.<J 

Tennessee : 

Chattanooga. 

67.1 
68.5 
72.9 
67.4 

48.2 
81.1 

"iiVo* 

68.7 
41.6 
78.1 
7L6 
62.4 
67.3 

55.8 
71.7 

75.9 
78.4 
81.5 
74.5 

57.8 
84.8 
80.1 
81.2 
M.7 
49.0 
84.0 
73,7 
60.6 
69.5 

64.0 
68.0 

62.4 
68.8 
67.7 
65.3 

39.5 
80.8 
74.8 
26.6 
45.9 
40.7 
74.7 
66.1 
60.0 
57.8 

41.4 
54.7 

72.8 

77.0 
60.7 
69.7 

86.7 
85.5 
89.1 
82.9 
83.7 
68.2 

82.4 
72.  ^ 
76.1 

65.8 
49.7 

49.7 
65.5 
54.2 
55.4 

50.8 
80.8 
80.5 
30.5 
58.6 
29.9 
76.2 
66.6 
6L5 
65.8 

58.5 

58.9 

68.4 

77.8 
66.5 
67.9 

66.6 
79.2 
88.8 
73.3 
81.8 
54.9 

71.8 
64.8 
70.3 

61.2 
49.8 

66.7 
73.8 
70.7 
70.4 

57.0 
84.3 
81.7 
32.5 
63.4 
82.5 
78.0 
73.4 
64.6 
69.7 

38.9 
53.9 

71.3 

83.6 
71.1 
73.0 

81.8 
76.5 
81.8 
61.2 
81.9 
46.5 

63.4 
62.0 
67.3 

66.8 
49.4 

65.2 
67.2 
66.9 
62.0 

67  7 

70  0  '61.8 

68  0 

Knozville 

MemphiSi.. 

66.5  59.2  75.0 

67.1  ,62.2  j73.5 

66.2  .64.2  78.5 

fl9  7  i71   5    Ml 

TO.O 
69  2 

Nashville 

Texas:  > 

Abilene,  i.w. 

07.8 
59  8 

Brownsville 

86.7  85.1 
79.1  76.2 
65.5  «a.o 
68.9  G2  4 

86.3 
81.9 
53.0 
54.1 

a5.6 
83.9 
44.1 

7.^  9 

84  1 

Corpus  Christi*. 

I>avis.  Fort- 

42  7 

E]lioU,Fort 

62  1 

m  Paso 

67.5 
73.0 
72.8 
74.5 
72.0 

29.0 
44.1 

8L8 

02.4 
71.6 
70.3 
72.2 
65.9 

39.4 
43.7 

81.5 

59.0  63.7 

71.1  82.0 
66.9   M  1 

49.9 

Galveston 

76  0 

Palestine.. 

71  5 

Rio  Grande  City..... 
San  Antonio. 

78.0 
67.9 

42.3 
46.8 

79.8 

75.8 
71.3 

65.3 
67.3 

83.7 

67.1 
67  2 

Utah: 

Frisco 

43  8 

Salt  Lake  City......... 

68.9 

Vermont: 

Nortbfleld^ 

Viiginia: 

Chinooteague* 

78.4 
70.0 
75.6 

93.8 
92.1 
90.9 
85.3 
85.4 
67.8 

88.9 
72.9 
82.8 

62.4 

79.6 
71.7 
77.1 

86.8 
84.9 
89.2 
86.0 
80.5 
81.1 

87.6 
83.6 
85.3 

60.4 

Lynchburgh... 

76.1 
78.6 

87.4 
76.2 
84.6 
51.2 
92.1 
36.2 

66.4 
70.0 
71.1 

47.3 
54.6 

77.0 
81.1 

89.3 
77.7 
87.7 
59.1 
94.2 
41.8 

70.7 
70.0 
75.1 

50.7 
59.8 

75.5  175.3 
77.9  80.8 

88.1   &S.1 

81.5  8l>.l 
89.9  J92.7 

70.6  76.5 
91.9  89.3 
57.6  66.8 

66.8 
77.9 

88.7 
88.7 
88.9 
81.0 
84.0 
7«  H 

70.1 
81.6 

93.5 
91.1 
90.0 
83.1 
88.3 
70.8 

87.2 
85.8 
85.6 

58.6 
55.0 

71  0 

Norfolk 

76  8 

Washington  Territory : 
'Canby,  Fort» 

87  6 

Olympla 

83.2 

Port  Angeles. 

87.5 

Spokane  Falls 

73  1 

Tatoosh  Island 

Walla  Walla 

85.6 
59.1 

Wisconsin : 

Green  Bay 

1          1 
77  3  i75l  fi    71  2 

75  8 

La  Crosse. 

77.1 
74.9 

47.7 
46.0 

66.7  171.2 

69.6  75.9 

53.7  152.6 
49  0  -^  R 

71  a 

MilwaukeiD..... 

Wyoming: 

Bridger.  Fort 

75.7 
64.7 

Cheyenne. 

1 

««■••••• 

*  Observations  began  March,  1887. 
'Observations  began  June,  1887. 
■Observations  began  Febraary,  1887. 


« Closed  June  80, 1887. 
*No  observations. 
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Extremes  of  relative  humidity  in  the  United  States — Signal  Service  observations. 


Stations. 


Ke«ler,  Gal 

Fort  Grant,  Ariz 

Santo  P6,  N.  Mex  .... 

Yuma,  Aris 

WinnemucoA*  Nev ... 

Frisco,  Utah 

ElPaso.Tez 

Denver,  Colo 

Fort  Davis«  Tex 

Prescott,  Ariz 

Camp  Thomas,  Ariz 

Montrose,  Colo 

Fort  Apache,  Ariz... 

Red  Bluff,  Cal 

Fort  Elliott,  Tex 


Least. 


2 

9 

10 
9 
7 
2 
9 

16 
8 

10 
6 
2 
9 

10 
7 


40 
41 
45 
45 
46 
46 
48 
50 
51 
51 
61 
53 
54 
54 
66 


Stotions. 


Port  Anfrelen,  Wash , 

PortCftiiby,  Wash 

Mount  Wa8hin£:ton,  N.  H. 

Tatoosli  Island,  Wash , 

Hatteras,  N.C 

Saint  Vincent,  Minn 

Block  Island,  R.I 

Atlantic  City,  N.J 

Qlympia,  Wash 

Brownsville,  Tex 

Oswego,  N.  Y 

Cedar  Keys,  Fia 

Eastport,  Me 

Port  Huron.  Mich 

Pensaoola,  Fla 


Oreatese. 


8 

4 

16 

4 

7 

7 

7 

14 

10 

10 

17 

8 

14 

13 

8 


11^ 

£0^ 


86 

86 
86 
81 
81 
81 
80 
80 
79 
78 

n 

76 
76 
76 


Fifteen  stations  of  the  Signal  Service  having  the  least  average  cloudiness^  and  fifteen  stations 
having  the  greatest  average  cloudiness;  also  the  average  number  of  clear ,  fair^  cloudy ^  and 
rainy  days  at  each  station. 


LEAST. 


Statlona. 


I  -. 


Tama,  Ariz 

Keeler,  Cal 

Prescott,  Ariz : 

Sacramento,  Cal 

Fort  Stanton,  N.  Mex 

Frisco.  Utah 

El  Paso,  Tex 

Fort  Davis,  t^x 

Los  Angeles,  Cal , 

Winnemuoca,  Nev 

Abilene,  Tex 

Fort  Grant,  Ariz 

Montrose,  Colo 

Denver,  Colo , 

Lmb  Animas,  Colo 


e 

»*& 

a 


12 

3 
12 
11 

2 

2* 
10 
10 
10^ 

9 

2 
10 

3 
16 

6 


o*» 
■3© 


> 
< 


1.7 
1.8 
2.4 
2.4 
2.6 
2.8 
2.9 
8.0 
3.3 
3.3 
8.6 
8.6 
3.6 
8.8 
8.9 


Average  number  of  days. 


O 


277.4 
272.5 
234.9 
243.6 
227.0 
220.0 
219.5 
204.2 
176.7 
197.3 
179.0 
210.3 
180.0 
159.8 
149.2 


73.0 
78.0 
1U3.1 
76.2 
112.0 
108.5 
116.0 
115.8 
150.3 
118.0 
185. 0 
111.8 
134.0 
151.6 
16L8 


1 

o« 


14.8 
14.5 
27.2 
45.4 
25.0 
36.5 
29.6 
43.2 
48.2 
49.8 
61.0 
43.3 
61.0 
64.1 
64.2 


a 

•0* 

& 


12.6 
22.5 
61.9 
08.7 
60.6 
51.0 
63.2 
60.2 
41.5 
65.4 
61.5 
70.7 
77.0 
86.4 
70,4 


GREATEST. 


Tatoosh  Island,  Wash 

Oswego,  N.Y 

Rochester,  N.  Y 

Olympia,  Wash 

Fort  Canby,  Wash 

Buffalo,  N.  Y 

Erie,  Pa 

Portland,  Oregon 

Port  Huron,  Mich 

Alpena,  Mich 

Cleveland,  Ohio 

Mackinaw  City,  Mich. 

Marquette,  Mioh 

Pittsburgh,  Pa.. .v. 

JEposoaba,  Mich 


4 

6.3 

68.5 

134.5 

162.2 

17 

6.8 

67.5 

124.4 

173.4 

16 

6.1 

69.6 

134.1 

161.6 

10 

6.1 

74.1 

128.9 

162.2 

4 

6.0 

81.2 

130.8 

162.8 

16 

6.0 

77.1 

138.3 

149.7 

14 

5.9 

82.5 

137.9 

144.8 

16 

5.9 

92.3 

106.1 

166.6 

13 

5.8 

81.1 

155.5 

128.7 

15 

5.7 

83.4 

145.7 

135.7 

16 

5.7 

86.8 

143.7 

184.8 

5 

5.7 

88.2 

147.6 

129.4 

16 

6.7 

82.1 

146.9 

136.0 

16 

6.7 

80.7 

162.8 

121.8 

V" 

5.7 

,     8L9 

156.2 

127.9 

\ 

\ 

^ 

^ 

186.0 
148.2 
17L1 
164.0 
174.6 
169.4 
177.4 
166.5 
150.9 
166.6 
161.0 
160.4 
163.9 
153.6 
161.9 
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APPENDIX    No.    31. 

Fifteen  slaiioHB  of  the  Signal  Service  having  the  least  dailsf  differeneea  of  mean  temperature 
for  each  morIA,  aiut  He  average  monthly;  computed  from  seven  years^  observations^ 

[fUmtiuiwi  anmiiced  in  order  of  leMi  to  gread/eei  TariabUiiy.] 


s 
I 


Average   variability  for    the 

moQth.. ~..^ -... 

A.veraiee  nomber  of  times  daily 

change  waa  OP  to  HP., 

Averase  Domber  of  times  daily 

change  waa  CP  to  10^ 

Absolole  number  of  timcedaily 

change  waa  IV*  to  IS^  and 

over.... „.„„ 

February: 

ATcrsge   variability   for   the 

month... 

Average  number  of  times  daily 

change  waa  CP  to  5^. ~.. 

Average  n  omber  of  times  daily 

change  waa  fP  to  10^....... 

Absolute  number  of  times  daily 

change  was  ll*'  to  19^  and 

over. . 

March: 

Average  variability  for    the 

mmith -... 

Average  number  of  times  daily 

change  waa  0^  to  •'>^.. ^ 

>  Average  number  of  times  daily 

change  was  6^  to  HP 

Absolute  number  of  limes  daily 

change  was  11^  to  15^  and 

over. .„..,. ..,...........^. 

April: 

Average    variability  for    the 

month > 

Average  number  of  times  daily 

change  was  tP  to  5° ... 

Average  number  of  times  daily 

change  waa  tP  to  l(fi. 

Absolute  numlier  of  times  dally 

eiiaoge  was  11^  to  19^  and 

over.....^.. 

May: 

Average    variability   for   the 

months 

Average  n umber  of  timea  dally 

change  waa  CP  to  6^................ 

Average  number  of  times  daily 

clwoge  was  6^  to  IGP  .. 

Absolute  number  of  times  dally 

change  was  11^  to  ISP  and 

ower. « . 

June: 

Average    variability   for    the 

month... ..i^...... 

Average  number  of  times  daily 

change  was  CP  to  6^. 

Average  number  of  timea  daily 

change  was  6*^  to  10^ 

Absol  Qte  number  of  times  daily 

change  was  ll^  to  15°  and 

over....... 

Jnfy: 

Average   variability  for   the 

month 

Average  n  omber  of  times  daily 

change  was  0^  to  SP.,. 

'#fvey^— ' 


I 

a 


a 


14 


Iffi  2.61  2.9 


^.7^.525.0128.6,29.4 

J 


90.3,90.027.028.5  29.0 


1.8 

0 

2.0 


1.3 

0 

1.6 


2 


2.2 


6;.4 


2.8 


26.9^524.7 


1.8!  3.1 
2| 


J 


1.7 


2.4 


0.7 

0 

1.5 


I 
1.0,  3.6^ 


1.6  1.7 


[29.430. 

ao 


0.6 

0 

1.1 


0.8 

0 

1.1 


Lo|a8.4 


Ol 


1.6 


1.6 

0 

1.8 


0.6 


1.3 


0.6 


LS 


30.029.529.6129.228.3 


0.0  0.5'  0.4 


Oi 


La  1.2 


1.2 


1 

3 

> 

g" 

ih 

jl 

S 

0 

I 

1 

2.5' 


2.6 
0 


1.9 


27. 9  29. 0>29. 1 24.  dhs.  0  28. 2  26.  (^23. 6  18. 6».  9 


LO 
0 


2.3I2.2 


28. 026. 3{25. 7  26. 0126. 122. 0123. 0  26. 2  23. 9 

3.6 


2.2 

0 

2.2 


1.4 

1 

2.1 


2.2 

0 

2.3 


1.4 

0 

1.9 


27.22&3 

2.2  0.6 


2 


2.6 


2.4 


30.730.630.4  27.6.27.9  29. 7 


t|27.9 
2  2.7 


L6l  1.8 


2.6  2.4 


I 
3.0  2.0 

I 

0       2 

I 

2.7  2.5 


2.3  2.5t 

1       2 

2.3  2.2 


6 
s 

e 


I 


a 
« 

1 


8 

S 
8 
o 


s 
cq 


2.2  2.9 


1.3 


2.2 


1.3 
1 
2.1 


28.3  29.029.6 

'        I 
2.6  2.0i  1.1 


6.01 
1 
3.0 


2.4 

28.4 

1.4 


2-» 


2.4 


t 


2.0 

1 


3.2.  3.5 


B 
O 

t 

o 

•o 

a 
a 

i 


< 


3.5,  4.01 


5.4'  2.7!  5.0.  5.6 


i 


3L2   2.6  3.0 


6.014.9  1.8 

I 

2       S>      1 

I 

2.4  2.6  2.4   2.7 

I 

28.  SpZ.  7  28. 528.1 

I         I 
3.1  2.5:  2.9^ 


0< 


3w0  2.2  3.0i  2.7 


1.9 


25. 3  27. 3'24. 3  28. 4  27. 5  26. 9  24. 1 


4.1   2.1 


2.4!  2.^^ 


I 


0.71  3.1 


1. 


27.727.725.7 


r: 


8.0 

2 
2.6 


2.3 


6.01 

1 

2.7 


6.31 1.6  2.3  3.1 
0 

2.9,  3.3  3.:^ 

I 

27.026.5,25.1 

1        I 
3.7  3.8  5.6i 

2,      8 

I 
2.6  3.5;  2.9 


0.6 


29.027.728u4 


25. 7  J27. 0  25.  Oi26. 0  27. 4  29. 9'27. 1 


1.4 


1.1 

2 

1.6 


0.7 


01 


2.3  2.6 
2 


J 


1 


1.4;  1.7  2.6 


2.7   4.2  3.6 


3,      3 


1.8  X4   3.0  2.6 


13 

3.5 

27.1 

5.S 

4 

3.1 


M 

0 

a 
S 

I 


a 
o 
at 

e 

o 


6.0*  3.7 


I 

8.4  5.0 

3:1    4 

1 

4.5  3.7 
19.722.7 

5.9^  4.3 

I 

17       5 

! 

3.3  2.8 


26.425. 0^2&1 

I 
4.6(  5. a  2.7 


8.5 


4.7 


7.      0 

2.4  3.8 
27r3:25.8 

2.4!  4.6 


3.0;  2.6.  8.8 

^.029.626.7 

8.4   1.41  817 

3 

2.8.  Lit  2.8 


8.8 


LJ 


0.1 2.1 


2.1 


LOi  2.6 


.t31.  0  30.  &30. 6.30. 0t29. 9  30. 6  30. 1 27. 629. 3  38. 326. 927. 9^a0.08La9A.4 
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Fifteen  OaUons  of  the  Signal  Service  Juiving  the  least  daily  differences  of  mean  temperature 

for  each  month,  etc, — Coatinaed. 


July— Ck>DtiDned. 

A^ertkge  number  of  times  daily 

change  was  6°  to  10^ ..• 

Absolute  number  of  times  daily 

ohauffe  was  11°  to  15°  and 

over »...M.... 

August: 

Average    variability  for    the 

month.. 

Average  number  of  times  daily 

change  was  0°  to  5° 

Average  number  of  tlmesdaily 

change  was  6°  to  10° 

Absolute  number  of  times  daily 

change  was  11°  to  15°  and 

over 

September : 

Average    variability   for    the 


3 


5 

a 

i 


0.0 

0 

1.2 

30.9 

0.1 


■ 

I 

s 


& 


1.0 

0 

1.7 


month 
Average  number  of  times  daily 

change  was  0°  to  5° 

Average  number  of  times  daily 

change  was  6°  to  10°: 

AlMolute  number  of  timesdaily 

change  was  11°  to  15°  and 

Over. 

October: 

Average   variability   for    the 

month ~. 

Average  number  of  times  daily 

change  was  0°  to  6° 

Average  number  of  times  daily 

change  was  6°  to  10° 

Absolute  number  of  times  daily 

change  was  11°  to  15°  and 

over. 

November : 

Average    variability   for    the 

month ~ 

Average  number  of  times  daily 

change  was  0°  to  5° „ 

Average  n  umber  of  times  daily 

change  was  6°  to  10° 

Absol  ute  n  umber  of  times  daily 

change  was  11°  to  15°  and 

over 

December : 

Average    variability  for    the 

month : 

Average  number  of  times  daily 

change  was  0°  to  5° 

Average  numberof  times  daily 

change  was  6°  to  10° , 

Absolute  number  of  times  daily 

change  was  11°>  to  15°  and 

over 

Average  monthly: 

Average  number  of  times  daily 
change  was  0°  to  5° , 

Average  number  of  times  daily 
change  was  G°  to  10° 

Absolute  numberof  times  daily 
change  was  11°  to  15°  and 
over  during  seven  years... 


1.5 
29.9la0.o|80.7 
0.8 


1.2 


I 

c 

s 

t 

o 

PC4 


0.4 

0 

1.8 


31.029.7 
0.0  0.6 

0 

1.4 


1.0 

0 

1.4 

30.5 

0.6 


3 


S 

s 

c 

5 


0.9 
0 


29.830.0 
0.7  0.0| 

0 

1.7 


1.8 

1 

1.9 

28.9 

1.1 


2.1 

29.9 

1.1 

0 

1.5 

29.7 

0.7 


0.8 
0 
1.9 


2.8 

29.2 

L4 

2 

1.7 

29.4 

1.0 


1.8 


29.427.4 


0.6 
0 
1.2 


1.9 

29.8 

1.2 


0 
1.6 


28.627.7 
1.4  1.9 

0 


2.8 

28.8 

4.3 

8 

1.8 

28.1 

1.9 

11 


3.6 

29.7 

1.0 


2.1 


1.6 
8 


2.4 

27.0 

2.8 

8 

2.1 

28.6 

1.7 


1.9 

28.8 

1.2 


2.2 
^.4 

1.8 

0 

2.0 

28.7 

L6 

II 


0.4 
01 


.a 

< 

a 

0 


1.7 

28.7 
1.0 


2.3 

27.7 
8.8 


1.7 

29.4 

0.8 


2.0 

29.6 

1.0 

0 

2.1 

^.6 

1.2 


2.1 

28.1 

1.3 


0.5 

0 

2.1 

28.4 

2.1 

8 

2.3 


6 

s 
« 

a 

g 


8.1 


3 

® 


2.6 
27.6 


1.7 

0 

2.0 
29.3 


■ 

1 

cS 
0. 

S 


2.6  1.7 


27.026.8 
2.7  3.1 

2 


2.7 

26.7 

3.8 


2.7 

26.7 

8.9 

0 

2.2 

28.1 

2.0 


2.2 

28.4 

2.8 

2 

2.4 


2.4 

28.4 

2.8 

0 

1.8 


2.4 

28.8 

2.1 

1 

2.3 

27.9 

2.3 

14 


4 
2.8 


01 

2.1 

27.7 
2.0 


2.4 

0 

2.1 

30.0 

1.0 

0 


9 

PQ 
« 


3.8 


2.1 


27.628.7 
2.1   1.0 

0 


2.7 

26.  G 

4.0 

8 

2.6 

26.8 

3.8 


28.0  26.5 
2.0 


0 

2.8 

26.3 

4.0 


3.0 

2 

2.5 

27.9 

2.4 


2.4 

28.7 

2.3 

0 

2.4 

27.7 

2.2 

18 


3.0 

24.0 

5.4 


2.8 

26.0 

4.8 


2 

2.5 

26.3 

8.7 

14 


3.8 

24.7 

6.0 


3 

2.7 

26.6 

8.5 

18 


2.8 

25.7 

2.5 

2 

3.1 


a 

o 

t 

a 

•tat 


N 


I 


2.7  1.4 


2.5 

23.0 

1.7 


2.8 

26.7 

3.3 


3.1 


4.0 

2 

2.9 

26.5 

2.9 

15 


2.6 

28.7 

2.3 

0 

2.8 

26.6 

3.1 

0 

2.9 


Oi 

2.1 

29.0 

2.0 


27.9'26.8 

3.o|  8.6 

6 
8.1 


3.2 


26.826.1 


2.4 

27.1 

2.4 

8 

3.0 


8 

c 

s 

> 

o 


0.0 


30.9 
0.1 


1.6 

28.6 

1.3 


d 
o 

M 

o 

9 

I 


1,7 
1 


1.0  2.4 


27.7 
1  4 


2.8 

^261 8 

8.2 


4.7 
25.821.o!24.0 
8.7 


8.9 

5 
2.9 


4.0 

5 

3.4 

24.9 

6.1 

7 
8.0 


&6 


27.826.1 


8.8 


16    61 


2.6 

26.6 

4.1 


6.01 

21 

6.5 


7.9 

30 
8.0 


3.0 

26.7 

4.1 

0 

2.9 


4.0 


18.924.1 


6.4 

6 

3.1 


28.626.1 
8^6  8.6 

116     8S 


>  FiT«  yean*  noord. 


*  Three  srears*  reoord. 
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APPENDIX    No.   33. 

Doles  of  daring  and  opening  of  navigmtion  on  Me  lakes  and  river$  at  sdeeUd  stations  of  the 

Signal  Service  for  the  winter  of  1887-'88. 


Stations. 


Dukota: 

Bismarok .... 

Fort  Bufotd. 

Fort  Sully.. 
Illinois: 

Cairo 


V/AAlCflk^^w  ■•••••••••«••»•«•••••••••«•••••••••   t  ••••••1 

Iowa: 

Davenport , 

Dubuque 

Keokuk 


Leavenworth ...... 

Kentucky : 

Louisville 

Maryland : 

Baltimore 

Michigan : 

Alpena 

Detroit *.*. 

Efloanaba. 

Mackinaw  City*. 

Marquette 

Port  Huron 

Minnesota : 

Duluth 

Moorhead 

Saint  Paul 

Missouri : 

Saint  Louis ..':.... 
Montana: 

Port  Custer 

Poplar  Btver 

Nebraska: 

Omaha 

New  York : 

Albany 

Bufiklo 

Oswego 

Ohio: 

Cincinnati .......... 

Cleveland 

Sandusky «, 

Toledo 

Pennsylvania : 

Brie 

PiUsburgh 

Tennessee: 

Chattanooffa 

Nashville 

Wisconsin: 

La  Crosse 

Milwaukee 


Lakes  or  rivers. 


Missouri  River. 

do , 

do 


Mississippi  River ... 
Lake  Michigan..... 


Mississippi  River ... 

do 

........do 


Missouri  River 


Ohio  River. 


Patapsco  River 


Lake'Huron 

Detroit  River 

Little  Bay  de  Noquette... 

Mackinaw  Straits.. 

Lake  Superior 

Lake  Huron 


Lake  Superior , 

Red  River „ 

Mississippi  River. 


.do. 


Bipr  Horn  River. 
Missouri  River.. 


.do. 


Hudson  River 

Lake  Erie 

Lake  Ontario., 


Ohio  River. 
Lake  Erie... 

do 

do 


do 

Ohio  River. 


Tennessee  River.... 
Cumberland  River 


Mississippi  River 
Lake  Michigan ... 


Navigation. 

Closing. 

Open- 
ing. 

Nov.  23 
Nov.  10 
Nov.  26 

Apr.    9 
May  24 
Apr.  17 

Deo.  29 
Dec  13 

Jan.    2 
May    4 

Dec.  21 
Nov.    9 
Nov.  21 

Mar.  23 
Anr.    8 
Uar,    7 

Dec.  20 

Feb.  19 

Deo.  291 

Jan.  81> 

(*) 

(') 

Dec.  23 
Dec.    8 
Dec.  15 
Jan.    2 
Dec.     1 
Deo.  10 

Apr.  29 
Apr.  29 

May  11 
Mar.  10 

Nov.  27 
Nov.  16 
Oct.    26 

May  22 
Apr.  23 
Apr.  26 

Dec.  21 

Feb.     2 

Nov.  34 
Nov.  22 

Mar.  19 
May  25 

Nov.  20 

Mar.  16 

Dec.  23 
Dec  14 
Dec.  16 

Apr.     3 
Apr.  28 
Apr.  U 

Dec.   15 
Dec.  20 
Dec.  15 

(«) 
Mar.  28 
Apr.     9 
Mar.  20 

Dec.  23 

Apr.  25 

Dec.  29 

JaS?    2 

Nov.  28 

Apr.    9 

'  Navigation  resumed  for  ten  days  during  period. 
'  Navigation  not  interrupted. 

*  Station  closed  before  opening  of  navigation. 

*  Navigation  impeded  but  not  wholly  suspended  at  any  timo. 


% 


INDEX. 


Abbe,  Plot  G. ,  preparatioii  of  popnlar  exposition  of  the  laws  of  stanaa 36 

Alabama  weather  service ., - -  71 

Anemometer,  report  on . 177 

Appendices  to  this  report,  list  of 40 

Appropriations . 34, 171, 195 

Arkansas  weather  service 72 

Bates,  Private  U.  C,  report  on  Tennessee  weather  service 133 

Battery  celTs  for  field  telegraph 52 

Battle,  H.  B.,  director  North  Carolina  weather  service T^O 

Beall ,  Lieut.  F.  M .  M. ,  in  charge  of  publ ications  division 31 

Bibliography  of  meteorology  28 

Bids,  examination  of ^ 170 

Binding  records   ._ 183 

Boards  of  Trade  co-operating  with  Signal  Office 163 

Bombs,  rockets,  lights,  etc 51 

Bond  required  of  vol antary  observers  receiving  instruments 146 

Branner,  John  C,  director  Arkansas  weather  service 72 

Buell,  Sergt.  Allen,  report  on  Texas  weather  service 135 

Bulletin,  international 14 

railway %. -  15 

Business,  methods  of 199 

Butler,  A.  P.,  report  on  23outh  Carolina  weather  service 131 

Cablegrams,  weather.. * ,._ 185 

Chambers  of  Commerce  co-operating  with  the  Signal  Service 163 

Civilian  assistants,  appropriations  for 36 

character  and  scope  of  their  work ^       37 

Clear,  fair,  cloudy,  and  rainy  days  at  stations  of  the  Signal  Service 391, 408 

Clerical  force,  efficiency  of 37 

Closing  and  opening  of  navigation  on  lakes  and  rivers 411 

Cloud  conditions  at  stations  of  the  Signal  Service  ._ 391,  408 

Cloudiness,  average,  at  stations  of  the  Signal  Service 388 

extremes  of  average  at  fifteen  stations 408 

Cloudy,  clear,  fair,  and  rainy  days  at  stations  of  the  Signal  Service . 391,  408 

Code,  weather * 169 

Cold-wave  warnings 8,12,61,62,  166 

Colorado  weather  service •  75 

Conger,  Sergt.  N.  B.,  director  Michigan  weather  service 100 

Contracts _ 198 

Cook,  G.  H.,  director  New  Jersey  weather  service . 117 

Correspondence  division,  report. ._ 23,  162 

J  Cotton-region  reports 18,168 

i  Maximum' and  minimum  temperatures 321 

I  Craig,  Lieut.  Robert,  report  of  examiner's  division 179 

■  Crop  bulletin.     (See  Weather-crop  bulletin.) 

\  Cyclostyle  weather  map 15 

i  Daily  indications  .._ 166 

weather  maps 26 

work  reports 24 

Day,  Lieut.  F.  H.„reportof  telegraph  division 19,23, 152 

report  of  stations  division 25, 165 

report  of  publ  ications  division... 191 

Departures  of  1887  from  normal  temperatures  at  stations  of  the  Signal  Service.  282 

Disbursing  officer,  report 194 

Display  stations 18 

Displaymen,  pay  of 167 

Pfaughting  division.— — ,,-,.— ^,,, 6^ 

413 
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Dimwoody,  Lient.  H.  H.  C,  state  weather  Berrices .^ ^ Id,  07 

werkef  review  division 66 

Electrical  observatioiis 13 

Elevation  of  Signal  Service  stations . 173 

Ellis,  Lient.  Frank  W.,  report  of  correspondence  division 162 

Enlisted  men,  number  in  corps 3 

Equipment  for  signaling 63 

Estimates - - ^— 35 

Evaporation,  report  on 176 

Examiner's  diviaion,  work  done  by 27, 179, 180 

Fair,  clear,  cloudy,  and  rainy  days  at  stations  of  the  Signal  Service 391,  408 

f^assig,  O.  L.,  appointment  as  bibliographer  and  librarian L 28 

Field-glasses  tested -J.-_ 51 

Finley  heUo-telegraph >  44 

Finley,  Lient.  J.  P.,  work  done  in  records  division 29 

work  done  in  stations  division , 182 

Floods  and  riveis 'l 17 

Forecasts.     (See  Weather  forecast,  Cold-wave  warnings,  Storm-warnings  In- 
dications)   * 8 

Foreign  weather  services 15 

Forms,  destruction  of  obsolete.... ' 169 

Franking  privilege 146 

Friend,  C,  W.,  director  Nevada  weather  service 113 

Frosts,  first  and  last  killing,  at  stations  of  the  Signal  Service 401 

F niton,  Robert  B. ,  director  Mississippi  weather  service . 108 

Fnmitureand  instruments,  purchase  of 170 

Greely,  Brig.  Gen.  A.  W.,  report  of  Chief  Signal  Officer 1 

Greene,  Lieut.  Frank.,  heliograph 5,44a 

Grugan,  Captain  F.  C,  president  of  board  to  devise  standard  heliograph 5,  44 

Ifazen,  Prof.  H.  A.,  report  on  anemometers . _ 27, 177 

work  done  in  records  division     188 

Heliograph  Board,  reportof 1 4,44 

Homing  pigeons  -- - 5,  47 

Humidity,  mean  relative,  at  stations  of  the  Signal  Service 406 

extremes  at  stations  of  the  Signal  Service > 408 

Huston,  H.  A.,  director  Indiana  weather  service 86 

Hydrographic  Office,  collection  of  marine  data 15 

Illinois  weather  service 81 

Inclosures  to  report  of  officer  in  charge  of  state  weather  services * 146 

Independence,  Kans.,  rain-fall 95 

Indiana  weather  service 88 

Indications - - ^ 9,35,166 

on  the  Pacific  coast 64 

distribution  of 145 

percentage  of  verification 65,  57,  60,  61 

percentage  of  verification  of  cold-wave  signals 61,  62 

Inspection  of  stations 18, 149 

Instruction  in  signaling 52,  53 

to  observers , 170 

to  enlisted  men . 170 

Instrument  division,  report 26, 176 

Instrumental  corrections  discontinued 169 

Instruments,  l)ond  required  in  issue  of 146 

Instruments  and  furniture,  purchase  of . 170 

International  bulletin  division,  work  done * « 14,66- 

Jones,  Capt.  F.  B.,  report  of  disbursing  officer 32, 194 

Kansas  weather  service 91 

Kerkara,  Sergt.  R.  £.,  director  Louisiana  weather  service . .  98 

Latitude  of  Signal  Service  stations 173 

Leavenworth,  Ean&,  rain-fall « « 94 

Library,  chief  signal  office 28,195 

Lieutenants,  number  in  corps 3 

Lithozraphing  and  printing 19SI 

Longitude  of  stations 173 

Loud,  F.  H.,  director  Colorado  weather  service 76 

Louisiana  weather  service 96 

l/ovewell,  J.  T,,  director  Kansas  state  weather  service ^ ♦..  dl 
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Hanhatten,  Kans.,  xain-fkll — 94 

Marine  observations,  collection  of,  discontinaed 15 

Marrin,  Piof.  G.  F.,  examination  of  indications 9,57 

report  on  anemometers — * — .. ... • ......    27,177 

Mascart,  Professor,  director  of  Meteorological  Office,  Paris 15 

Mans,  Lient  M.  P.,  heliograph 5,44 

Mazfield,  Lieat  J.  £.,  forecasts  for  the  Pacific  coast • 11 

report  of  operations-on  the  Pacific  coast 63 

Mazimam  and  minimnm  mean  tempenttnres  at  stations  of  the  Signal  Service.  314 

Medical  Department,  U.  S.  Army,  meteorological  observations  of .  185 

Mell,  P.  H. ,  director  Alabama  state  weather  service 71, 72 

Mendenhall,  Dr.  T.  C,  electrical  observations . ..  13 

Meteorological  work  of  the  Signal  Service 8 

observations,  new  system  of  (two  observations  daily) .  171 

summaries,  monthly  and  yearly,  at  stations  of  the  Signal  Service 202 

Methods  of  business — . —..—.- .— . «.  *      199 

Michigan  weather  service ..... ..  100 

Military  and  sea-coast  telegraph  lines 152 

Military  poets,  tables  of  mean  temperatures  at ^ 295 

Military  signaling 3,6 

report  on ... . — 41 

Military  telegraph  lines .— 19,197 

on  the  Pacific  coast 23 

Mills,  C  F.,  director  Illinois  weather  service 81 

Minimum  and  maximum  mean  temperatures  at  stations  of  the  Signal  Service  .  314 

Minnesota  weather  service 103 

Mississippi  weather  service . 108 

Missouri  weather  service ..  110 

Mitchell,  Lieut.  James,  in  charge  of  correspondence  division 23 

Monthly  and  annual  mean  temperatures  in  the  United  States 295 

meteorological  summaries . 202 

Normal  temperatures  and  departures  of  1887 . 282 

Normals  of  pressure  and  temperature 287 

Navigation  on  the  lakes  and  riven,  dates  of  closing  and  opening 411 

Nebraska  weather  service .  Ill 

Nevada  weather  service  --. .     113 

act  to  establish  the  service,  etc . . 115 

New  England  Meteorological  Society lie 

New  Jersey  weather  service 117 

^act  to  establish 118 

Newspaper  reports  filed . lyg 

Nipher,  F.  E.,  director  Mississippi  weather  service HO 

Normal  pressure  and  temperature  at  stations  of  the  Signal  Service 287 

Normal  temperatures  and  departures  of  1887  at  stations  of  the  Signal  Service  ..  282 

North  Carolina  weather  service ..,  120 

Observations  made  by  the  Medical  Department,  U.  S.  Army 185 

miscellaneous .- . 1^ 

new  system  of  (two  observations  daily) 171 

Obsolete  forms,  destruction  of • iqq  135 

Offices  in  Government  buildings '  _^  *  169 

Officers  who  are  unfitted  for  t^  work  of  the  service I  37 

Official  frank,  use  of I'Jl  I45 

Ohio  weather  service ,_  I24 

Opening  and  closing  of  navigation  on  lakes  and  rivers . 21  411 

Oregon  weather  service ... I27 

Orpinization  of  the  Signal  Service . I"III  38 

Pacific  coast  service "  J I  63 

Payne,  Sergt.  B.  8.,  report  on  Oregon  weather  service I..IIIII  127 

Payne,  William  W.,  director  Minnesota  weather  service ..I-IIIII  1<»3 

Pennsylvania  weather  service . I_"III  129 

weather  crop  bulletin IIIIII  131 

Pigeons.     (iSec  Homing  pigeons. ) 

Precipitation  and  temperature  data.. . . I84 

data  in  the  United  States . J 11.1111111111    30  354 

on  the  Pacific  coast 'I'llHl  187 

monthly  and  annual,  at  all  stations  in  the  United  States,  for  188711111111  354 

Predicting  weather llllll  35 

Predictions^  local  new8paper-—.,»,.,^..,,.»,,,»,^,.,........^^^^^^J3"'  8^8 
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Prearare  and  temperatare  normals  at  stations  of  the  Signal  Seryioe.. ...  287 

Printing  and  lithographing 192 

Property  and  dishnrsing  division...... ... ...    32, 194 

Property  responsibility ... . .... 199 

Pablications,  distribution  of ..• 191 

sale  of - —  194 

Pablications  diyision 31 

work  done  in ^. .— .— . .  191 

Railway  bulletins . 15 

Rain-fall  data  in  the  United  States 30 

at  Leavenworth,  Kans 1 — . 94 

at  Manhattan,  Kans 94 

at  Independence,  Kans .  95 

observations,  special ... .  168 

stations,  system  of,  instituted . 17 

(See  also  Precipitation. ) 

Rainy,  clear,  and  cloudy  days  at  stations  of  the  Signal  Service ...^.-  391, 408 

Recommendations  of  disbursing  officer 200 

Records  division :. 29,31 

work  done  iii 182 

Records  of  voluntary-observers 184 

Review  division,  report  of  work . . 66 

Rifle  ranges,  electrical  appliances  for . 7 

Rivers  and  floods . .  17 

River  stations  opened  and  closed  during  the  year . . ..  148 

Robinson  anemometer,  coefficient  of , .. 27 

Rockets,  bombs,  lif^hts,  etc .—...... 51 

Russell,  Prof.  Thomas,  work  done  in  instrument  division . 26, 176 

report  on  evaporation * 176 

study  of  cold  waves 12 

Saiht  Paul  Chamber  of  Commerce,  report  of  meteorological  committee 104 

San  Francisco  Chronicle,  establishment  of  observing  stations  by .  11 

distribution  of  indications  by 63 

Sawyer,  C.  J.,  resignation  as  bibliographer 1 28 

Sea-coast  telegraph 21,153,197 

Sebree,  Lieut  Leroy  E.,  death  of . 3 

Signal  Service  of  the  United  States,  organization  of ...  43 

on  the  Pacific  coast ..  63 

Signat  and  telegraph  organizations  of  various  nations 42 

Signaling  division 3 

between  armies . '    41 

instructions  and  practice  in 52 

equipment  for 63 

in  militia ..   ^       63 

(xSee  a/so  Military  signaling.) 

Snow-falls,  warnings  of  heavy . ^^ 168 

South  Carolina  weather  service,  report  of , 131 

crop  bulletin 133 

Special  bulletin  of  weather  crop  conditions \ i 1^,  143 

State  weather  services 16 

report  of  officer  in  charge  of . ^ 67 

list  of  state  weather  services . ..^^ . 67 

Alabama  service,  report  of  director . .  71 

Arkansas  service,  report  of  director . ..  72 

Colorado  service,  report  of  director ..  75 

Connecticut  service,  report  of  director.     {See  New  England  service.) 

Illinois  service,  report  of  director 81 

Indiana  service,  report  of  director 88 

Kansas  service,  report  of  director 91 

Kentucky  service,  report  of  director 67, 68 

Louisiana  service,  report  of  director 98 

Maine  service,  report  of  director.     {See  New  England  service.) 
Massachusetts  service,  report  of  director.     (See  New  England  service.) 

Michigan  service,  report  of  director 100 

Minnesota  service,  report  of  director 103 

Mississippi  service,  report  of  director 108 

>iissouri  service,  report  of  director...... .-,..-».—..  ...-,.^-.^»-.^.-^.  IIQ 
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State  weather  services— Costiimed: 

Nebraska  eervioe,  report  of  director.... 111 

Nevada  service,  report  of  director :. 113 

New  England  service,  report  of  director lie 

New  Hampshire  service,  report  of  director.    (See  New  England  service.) 

New  Jersey  service,  report  of  director 117 

New  York  service,  report  of  director ^ 67 

North  Oarolinr.  service,  report  of  director 120 

Ohioservioe,  report  of  diiector 124 

Oregon  service,  report  of  director . ,  127 

Pennsylvania  service,  report  of  director 129 

Khode  Island  service,  report  of  director.     (See  New  England  service.) 

Boath  Carolina  service,  report  of  director .  131 

Tennessee  service,  report  of  director ... ..  133 

Texas  service,  report  of  director .  135 

Vermont  service,  report  of  director.     (See  New  England  service. ) 

Stations  division — . 125 

report  of  oflacer  in  charge - - 165 

Stations  established  and  discontinued  during  the  year 165 

inspected  daring  the  year 149 

number  in  operation  since  IK70 .— . 171 

latitude,  longitude,  and  elevation  of J I73 

Storm  warnings -- .... 8,  10 

Summaries,  monthly  and  yearly,  meteorological,  at  stations  of  the  Signal 

Service --- 202 

Swezey,  G.  D.,  director  Nebraska  weather  service 111 

Telegraph  division,  report  of  officer  in  charge  of 152 

Telegraph  lines,  military,  in  the  United  States 19,  197 

sea-coast -. 197 

Telegraph  and  signal  organizations  of  various  nations 42 

in  the  United  States 43 

Tennessee  weather  service  report . . 133 

crop  bulletin  .-- _,.  135 

Temperature,  least  daily  difference  of  mean  and  average  monthly  at  15  stations 

in  the  United  States _ _ 409 

maximum  and  minimum  and  annual  range  at  all  stations  in  the  United 

States  - 324 

mean  maximum  and  mean  minimum  at  stations  of  the  Signal  Service 314 

mean  maximum  and  mean  minimom  at  cotton  r^on  stations  of  the  Sig- 
nal Service 321 

monthly  and  annual  mean  at  stations  in  the  United  States 295 

normals  for  stations  of  the  Signal  Service  and  departures  of  1887 282, 287 

temperature  and  pressure  normals  at  stations  of  the  Signal  Service 287 

temperature  data  in  the  United  States . 30 

temperature  and  precipitation  data . . . .  184 

Tex&s  weather  service 135 

crop  bulletin ............... 139 

Thermometer  testing 26 

Thomas,  B.  F.,  director  Ohio  weather  service 124 

Thompson,  Lieut.  H.  E.,  report  of,  on  military  signaling 3, 41 

Tornado  work 184 

Townsend,  Sergt.  T.  P. ,  report  on  Pennsylvania  weather  service 129 

Upton,  W.,  report  of  New  England  Meteorological  Society 116 

United  States  telegraph  lines 19 

United  States  Signal  Office  weather  crop  bulletin 139 

special  bulletin  of  weather  crop  conditions 143 

Verifications.     ( See  Ind  ications. ) 

Voluntary  observers*  record . 184 

Voluntary  stations,  tables  of  mean  temperatures  at 30, 184, 296, 321, 324 

Wahl,  William  H.,  secretary  Pennsylvania  weather  service 129 

Warnings  of  heavy  snow-falls 168 

Weather  cablegrams .  186 

code 169 

erop  bulletins: 

United  States  Signal  Service 18, 68, 189, 168 

Alabama  service • .... .... ...... .  73 

Arkany^  service - ^.......^  ■_..,_.   _.  74 
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Weather  crop  bulletins — Continaed. 

Colorado  service ... — .— —  80 

lUinois  service - «  86 

Indiana  service . 90 

Kansas  service 98 

Loaisiana  service 99 

Michigan  service 102 

Minnesota  service 104 

Mississippi  service 109 

Missonri  service ! 111 

Nebraska  service 113 

New  England  service 117 

New  Jersey  service 118 

North  Carolina  service 123 

Pennsylvania  service.., 131 

Bonth  Carolina  service 133 

Tennessee  service 135 

Texas  service 139 

forecasts - _ — 8,35 

maps - 26,108 

review i 14 

services,  foreign. , 15 

services,  state.     (See  State  weather  services.) 

signals,  distribution  of ^-.   _ 13,145,166 

Wind,  average  hourly  velocity  at  stations  of  the  Signal  Service 385 

maximum  velocity  at  stations  of  the  Signal  Service 383 

signals 167 

Woodruff,  Lieut.  T.  M.,  cold-wave  warnings  in  the  Northwest .. 12 

Work  of  stations  division 172 

Work  report,  daily .  24 

Toung,  8. 0.,  report  on  Tezaa  weather  service . ..^ ....  185 
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